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. EXTRACTI ON OF CONTAM NATED GROUND WATER, TREATMENT BY Al R STRI PPI NG AND CARBON ADSCORPTION, I F
NECESSARY, AND REPLACEMENT I N THE AQUI FER

. EXCAVATI ON AND TRANSPORT OF CONTAM NATED SO L OFF SI TE FOR | NCI NERATI ON AND DI SPCSAL IN A
COMMVERCI AL LANDFI LL.

. CONDUCTI NG GROUNDWATER MONI TORI NG TO ENSURE THE EFFECTI VENESS OF THE GROUNDWATER TREATMENT
ALTERNATI VE.

TH S ALTERNATI VE W LL CONTROL POTENTI AL FUTURE EXPOSURES AND RI SKS ASSOCI ATED W TH CONTAM NATED SHALLOW
GRCUND WATER.

STATUTORY DETERM NATI ONS

THE SELECTED REMEDY | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT, COWVPLI ES W TH FEDERAL AND STATE

REQUI REMENTS THAT ARE LEGALLY APPLI CABLE OR RELEVANT AND APPRCPRI ATE TO THE REMEDI AL ACTION, AND IS

COST- EFFECTI VE. THI' S REMEDY UTI LI ZES PERVANENT SCLUTI ONS AND TREATMENT TECHNCOLOG ES TO THE NMAXI MUM EXTENT
PRACTI CABLE AND SATI SFI ES THE STATUTCRY PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT REDUCES TOXI CI TY,
MBI LITY, OR VOLUVE AS A PRINCI PAL ELEMENT. | N ORDER TO ENSURE THAT THE GROUNDWATER TREATMENT CONTI NUES TO
PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT, A REVIEWWLL BE CONDUCTED BY DDQU W THI N
FI VE YEARS AFTER COMVENCEMENT OF THE REMEDI AL ACTI ON.

BY: JAMES J. SCHERER
REG ON VI ADM NI STRATOR DATE: 09/ 27/ 90



#SNLD
1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

DDQU | S LOCATED AT 1200 SOUTH STREET AND TOMLI NSON ROAD ALONG THE ORI G NAL RI GHT- OF- WAY OF THE CENTRAL

PACI FI C RAI LROAD I N THE NORTHERN REACHES COF THE CI TY OF OGDEN, WEBER COUNTY, UTAH (SEE FIGURE 1). THE UTAH
GENERAL DEPOT WAS ORI G NALLY ACTI VATED ON SEPTEMBER 15, 1941, AND LATER RENAMED THE DEFENSE DEPOT OGDEN,
UTAH.

THE DEPOT 1S SITUATED IN A SEM - RURAL SETTING WTH THE SMALL COVWUNI TI ES OF HARRI SVI LLE ( POPULATI ON 2, 500)
LOCATED 1.5 M LES TO THE NORTH, FAN WEST (PCPULATI ON 1, 750) LOCATED 3 M LES TO THE NORTHWEST, AND NUMERQUS
SMALL RANCHES AND A FEW SMALL BUSI NESSES LOCATED TO THE WEST, EAST, AND SQUTH. THE WALQUI ST JUNIOR HI CH
SCHOOL |'S LOCATED APPROXI MATELY 1.5 MLES TO THE NORTHWEST. DDOU COVERS APPROXI MATELY 1, 100 ACRES IN A
TOPOGRAPHI CALLY FLAT AREA W THI N THE GREAT SALT LAKE VALLEY. |IT IS DRAINED BY MLL AND FOUR-M LE CREEKS,
BOTH OF WHI CH TRAVERSE THE | NSTALLATI ON FROM EAST TO WEST. A DDQU RESI DENTI AL AREA | S LOCATED APPROXI MATELY
200 FEET WEST OF THE PARADE GROUND AREA AND ABQUT 800 FEET SQUTH OF THE FRENCH DRAI N AREA. HOAEVER, NO ONE
CURRENTLY USES THE SHALLOW GROUND WATER AT THE DEPOT. THE NEAREST OFF- BASE RESI DENCE | S LOCATED ABCQUT

ONE- QUARTER M LE TO THE NORTHEAST.

THE DEPOT | S UNDERLAI N BY UNCONSQOLI DATED LACUSTRI NE AND ALLUVI AL DEPCSI TS OF QUATERNARY AND RECENT AGE. A
SHALLOW WATER TABLE AQUI FER, RANG NG I N THI CKNESS FROM 5 TO 30 FEET, UNDERLIES THE SI TE AT DEPTHS RANG NG
FROM 6 TO 12 FEET BELOW THE GROUND SURFACE. THE SHALLOW AQUI FER IS CLASSI FI ED BY THE STATE OF UTAH AS A
CLASS Il AQU FER, A POTENTI AL FUTURE SOURCE OF DRI NKI NG WATER ~ GROUNDWATER FLOW I N THE SHALLOW AQUI FER
UNDERLYING QU 2 | S TOMRD THE NORTHWEST. A DEEPER, CONFI NED AQUI FER HAS BEEN ENCOUNTERED AT A DEPTH CF
APPROXI MATELY 125 FEET BELOW THE GROUND SURFACE | N THE NORTHERN PART OF DDQU. WHERE ENCOUNTERED, TH S

AQUI FER EXHI BI TS ARTESI AN CONDI TI ONS W TH WATER LEVELS IN THE WELLS RI SI NG ABOVE THE GROUND SURFACE. REG ONAL
STUDI ES | NDI CATE THAT THERE MAY BE SOME HYDROLOG C COVMUNI CATI ON BETWEEN THE SHALLOW AND DEEP AQUI FERS. THE
STRONG UPWARD GRADI ENT WH CH

CURRENTLY EXI STS COULD POTENTI ALLY CHANCE IN THE FUTURE AS A RESULT OF EXCESSI VE PUVPI NG OF GROUND WATER FRCOM
THE DEEPER AQUI FERS.

I'N THE PAST, BOTH LI QUI D AND SOLI D MATERI ALS HAVE BEEN DI SPCSED OF AT DDQU. ALY LI QU D MATERI ALS AND
COVMBUSTI BLE SOLVENTS WERE BURNED IN PITS, AND SOLI D MATERI ALS WERE BURI ED, BURNED, OR TAKEN OFF SI TE FOR

DI SPCSAL. SEVERAL WASTE DI SPOSAL AREAS HAVE BEEN | DENTI FI ED ON PROPERTY CURRENTLY OR FORMERLY CONTRCLLED BY
DDQU. THE SI X DI FFERENT WASTE DI SPOSAL AREAS AT DDOU HAVE BEEN DI VI DED | NTO FOUR OPERABLE UNI TS. UNDER THE
NATI ONAL CONTI NGENCY PLAN (NCP), "AN CPERABLE UNIT | S A DI SCRETE PART OF A REMEDI AL ACTI ON THAT CAN FUNCTI ON
| NDEPENDENTLY AS A UNIT AND CONTRI BUTES TO PREVENTI NG OR M NIM ZI NG A RELEASE OR THREAT OF A RELEASE." TH'S
RECORD CF DECI S| ON (ROD) ADDRESSES OPERABLE UNIT 2, THE FI RST OF THE DDOU QUS TO COWPLETE THE REMED AL

I NVESTI GATI ON FEASI BI LI TY STUDY (R /FS) PROCESS.

OPERABLE UNIT 2, WHICH | S LOCATED I N THE SOUTHEAST PART OF DDQU (SEE FI GURE 1), |'S COWGCSED OF THE FRENCH
DRAI N AREA AND THE FORMER PESTI Cl DE STCRAGE BU LDI NG (BU LDI NG 51), AS WELL AS THE PARADE GROUND AREA,
ALTHOUGH THERE | S NO DI SCRETE BOUNDARY. ANALYSES OF SO L SAMPLES REVEALED THAT THE SO L IN THE FRENCH DRAI N
HAS BEEN CONTAM NATED W TH THE | NSECTI Cl DE CHLORDANE AND THE HERBI CI DE BROVACI L. ANALYSI S OF ONE GRCUND
WATER SAMPLE FROM A VEELL | MVEDI ATELY ADJACENT TO THE FRENCH DRAI N | NDI CATED CONCENTRATI ONS OF CHLCRDANE ABOVE
THE EPA DRI NKI NG WATER STANDARDS. GROUND WATER I N THE SHALLOW AQUI FER UNDERLYI NG THE PARADE GROUND | S
CONTAM NATED W TH VOLATI LE ORGANI C COMPQUNDS (VOCS) | NCLUDI NG TRI CHLORCETHENE ( TCE) AND

C S 1, 2- D CHLORCETHENE (C S-1, 2- DCE) .

#SHEA
2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

2.1 H STORY

AS DI SCUSSED | N THE PREVI QUS SECTION, QU 2 | S COVWPCSED OF THE FRENCH DRAI N AREA AND THE FORMER PESTI Cl DE
STORAGE BUI LDI NG (BU LDI NG 51), AS WELL AS THE PARADE GROUND AREA. THE LOCATIONS OF THE AREAS WTHI N QU 2
ARE SHOM | N FI GURE 1.

2.1.1 FRENCH DRAI N AREA

THE FRENCH DRAIN | S LOCATED | N THE SQUTHEAST PCRTI ON OF THE DEPOT NEXT TO BUILDI NG 23. | T CONSI STS OF AN
8. 5-FOOT BY 20- FOOT AREA WHI CH HAS BEEN EXCAVATED TO A DEPTH OF APPROXI MATELY 2.5 TO 4 FEET AND FI LLED WTH
GRAVEL. THE DRAIN WAS COVERED BY A SERIES OF RAI LRCAD RAI LS (REMOVED DURI NG THE PHASE |1 SI TE

CHARACTERI ZATI ON ACTI VI TI ES) SPACED ABQUT THREE | NCHES APART. | T WAS SURRCOUNDED BY AN ASPHALT PARKI NG AND
STORAGE AREA. ACCORDI NG TO DDOU PERSONNEL, THE FRENCH DRAI N AREA WAS USED AS A M XI NG AND LOADI NG AREA FOR
PESTI CI DES AND HERBI Cl DES FROM THE EARLY 1970S UNTIL AS LATE AS 1985. | T HAS ALSO BEEN REPORTED THAT EMPTY



PESTI CI DE AND HERBI Cl DE CONTAI NERS WERE RI NSED, AND THE RI NSATE WAS DI SCHARGED | NTO THE FRENCH DRAIN.  SI NCE
THE FRENCH DRAIN I'S NOT TIED TO ANY SEVEER LI NES, THE RI NSATE PERCOLATED | NTO THE GROUND.

2.1.2 FORMER PESTI Gl DE STORAGE BUI LDI NG

THE FORMER PESTI Cl DE STORACGE BUI LDI NG (BU LDI NG 51) IS LOCATED APPROXI MATELY 800 FEET SQUTHWEST OF THE FRENCH
DRAIN. THE BU LDI NG WAS USED FOR STCORI NG AND M XI NG PESTI Cl DES UNTI L JANUARY OF 1984. THE BU LD NG IS
PRESENTLY USED TO STORE PAI NT PRODUCTS. A NEW PESTI Cl DE FACI LI TY (BU LD NG 21) WAS CONSTRUCTED AND PUT | NTO
SERVI CE | N JANUARY CF 1984 AND HAS BEEN I N USE SI NCE THAT TI ME FOR PESTI CI DE STORAGE AND M XING NO

CONTAM NANTS ASSCCI ATED WTH THI' S SI TE HAVE BEEN DETECTED | N THE TWD GROUND WATER OR THREE SO L SAMPLES
COLLECTED FROM THE WELL AND SO L BORI NG LOCATED ADJACENT TO THI'S BU LDI NG

2.1. 3 PARADE GROUND AREA

THE PARADE GROUND | S A GRASSY LAWN AREA LOCATED SQUTH OF THE FRENCH DRAIN. TWDO O L BURNI NG PI TS MEASURI NG
APPROXI MATELY 6 FEET BY 9 FEET AT THE PARADE GROUND AREA WERE | DENTI FI ED FROM DDOU RECORDS DURI NG AN EARLY
I NVESTI GATI ON.  ALTHOUGH THE EXACT LOCATI ON OF THESE BURNING PI TS IS NOT KNOWN, ELEVATED TCE SO L GAS
MEASUREMENTS TAKEN | N THE PARADE GROUND AREA, AS WELL AS ELEVATED TCE AND OTHER VOCS | N THE GROUND WATER
SAMPLED FROM WELLS DOMNGRADI ENT, CONFI RVED THE PRESENCE OF CONTAM NATION IN TH S AREA

2.2 ENFORCEMENT HI STCRY

I'N 1979, A RECCRDS SEARCH WAS PERFCRMED TO DETERM NE PAST WASTE MANAGEMENT PRACTI CES AT THE FACI LI TY. THE
STUDY | DENTI FI ED LOCATI ONS ON DDQU WHERE HAZARDOUS MATERI ALS M GHT HAVE BEEN USED, STORED, TREATED, OR

DI SPOSED OF. THREE DDOU LOCATI ONS WERE RECOMVENDED FOR FURTHER STUDY, | NCLUDI NG THE FRENCH DRAI N AREA WH CH
IS PART OF QU 2.

I'N 1984, DDOJ WAS PROPCSED FOR | NCLUSI ON ON THE NATI ONAL PRI ORI TIES LI ST (NPL) AND THE DECI SI ON WAS FI NALI ZED
IN JULY OF 1987. AS A RESULT, THE DEFENSE LOG STI CS AGENCY (DLA) WAS DI RECTED TO CONDUCT A STUDY TO

DETERM NE THE LOCATI ON OF ANY PAST DI SPOSAL SI TES AND THE POTENTI AL FOR GROUNDWATER CONTAM NATI ON RESULTI NG
FROM THOSE SI TES.

ON JUNE 30, 1986, DDCQU ENTERED | NTO A MEMORANDUM CF AGREEMENT W TH THE STATE OF UTAH DEPARTMENT COF HEALTH
(UDCOH) AND THE US ENVI RONMVENTAL PROTECTI ON AGENCY TO UNDERTAKE AN RI/FS UNDER THE | NSTALLATI ON RESTORATI ON
PROGRAM A TECHNI CAL REVI EW COW TTEE COWPCSED OF DDQU, EPA, UDCH, AND LOCAL OFFI Cl ALS WAS ESTABLI SHED I N
1987.

I'N NOVEMBER CF 1989, DDOU ENTERED I NTO A FEDERAL FACI LI TY AGREEMENT BETWEEN DDQU, EPA, AND UDCH. THE PURPGCSE
OF THE AGREEMENT WAS TO ESTABLI SH A PROCEDURAL FRAMEWORK AND SCHEDULE FOR DEVELCPI NG | MPLEMENTI NG AND

MONI TORI NG APPRCPRI ATE RESPONSE ACTI ONS AT DDQU | N ACCORDANCE W TH EXI STI NG REGULATI ONS. THE FFA REQUI RES
THE SUBM TTAL OF SEVERAL PRI MARY AND SECONDARY DOCUMENTS FOR EACH OF THE FOUR OPERABLE UNI TS AT DDOQU. THI S
RCD CONCLUDES ALL OF THE RI/FS REQUI REMENTS FOR QU 2.

2. 3 | NVESTI GATI ON H STCRY

I'N 1981, TEN SHALLOWN MONI TORI NG WELLS WERE | NSTALLED AT DDQU, | NCLUDI NG FOUR VEELLS IN THE VICINITY CF QU 2.
ANALYSI S OF THE GROUND WATER SAMPLED FROM THESE WVELLS | NDI CATED THE PRESENCE OF PESTI CI DES AND VOCS.

I'N 1985 AND 1986, AN | NVESTI GATI ON AND EVALUATI ON OF THE HYDROGECOLOGY OF THE VAR QUS DDQU Sl TES WAS
CONDUCTED.  FI VE ADDI TI ONAL MONI TORI NG WELLS WERE | NSTALLED IN THE VICINITY OF QU 2. ANALYSIS OF THE GROUND
WATER SAMPLED FROM BOTH SETS OF WELLS | NDI CATED THE PRESENCE OF PESTI CI DES | N SAMPLES FROM WELLS IN THE

| MMEDI ATE VICI NI TY OF THE FRENCH DRAI N.

DURI NG THE SUMVER AND FALL OF 1988, PHASE | OF THE RI SI TE CHARACTERI ZATI ON ACTI VI TI ES WAS CONDUCTED. THESE
ACTIVITIES | NCLUDED A SO L- GAS | NVESTI GATI ON, DRI LLI NG AND SAMPLI NG OF SHALLOW AND DEEP SO L BORI NGS,

I NSTALLATI ON CF SHALLOW MONI TORI NG WELLS, AND SAMPLI NG AND ANALYSIS COF ALL MONI TORI NG VELLS | NSTALLED AT
DDOU.  THREE MONI TORI NG WELLS WERE | NSTALLED IN THE QU 2 AREA AND TWD SO L BORI NGS WERE DRI LLED AND SAMPLED.
PHASE | ALSO | NCLUDED A WATER WEELL SURVEY AND DEVELOPMENT OF A LI ST OF POTENTI AL HUVAN, FLCRAL, AND FAUNAL
RECEPTORS WH CH WAS USED | N THE PREPARATI ON OF AN ENDANGERMENT ASSESSMENT. | N GENERAL, RESULTS OF THE PHASE
I SI TE CHARACTERI ZATI ON ACTI VI TI ES | NDI CATED THAT NO CONTAM NANTS WERE PRESENT I N THE SO L SAMPLES ANALYZED
AND LOW CONCENTRATI ONS OF VOCS WERE PRESENT I N THE SO L GAS AND GROUND WATER UNDERLYI NG THE SI TE.

THE PHASE 11 Rl SI TE CHARACTERI ZATI ON ACTI VI TI ES, CONDUCTED DURI NG NOVEMBER AND DECEMBER COF 1989 AND JANUARY
OF 1990, | NCLUDED EXCAVATI ON AND SAMPLI NG OF TEST PITS, DRI LLI NG AND SAMPLI NG OF ADDI TI ONAL SHALLOW SO L

BORI NGS, | NSTALLATI ON AND SAMPLI NG OF ADDI TI ONAL SHALLOW MONI TORI NG VEELLS, SURFACE SO L SAMPLI NG AND

ANALYSI S, AND | NSTALLATI ON AND SAMPLI NG OF DEEP MONI TORI NG WELLS.  DURI NG PHASE 11, FIVE SHALLOW MONI TCRI NG



WELLS WERE | NSTALLED IN THE VICINITY CF QU 2. IN ADDITION, A TEST PIT WAS EXCAVATED AND SI X SO L BORI NGS
WERE DRI LLED AND SAMPLED. RESULTS OF THE PHASE |1 SI TE CHARACTERI ZATI ON ACTI VI TI ES CONFI RVED THE PRESENCE OF
VOCS | N THE SHALLOW GROUND WATER UNDERLYI NG QU 2 | N CONCENTRATI ONS WHI CH EXCEEDED NAXI MUM CONTAM NANT LEVELS
(MCLS) IN SAMPLES FROM FI VE WELLS. I N ADDI TI ON, RELATI VELY HI GH CONCENTRATI ONS OF THE PESTI Cl DE CHLORDANE
(450 M¥ KG AND THE HERBI Cl DE BROVACI L (3700 M& KG WERE DETECTED IN SO L SAMPLES FROM THE FRENCH DRAI N.

2.4 COWLUN TY RELATI ONS H STORY

THE PHASE || R REPORT, THE QU 2 FEASI BILITY STUDY REPORT, AND THE PROPCSED PLAN FOR DDOU QU 2 WERE RELEASED
TO THE PUBLI C ON JUNE 15, 1990. THESE DOCUMENTS WERE MADE AVAI LABLE TO THE PUBLIC I N BOTH THE ADM NI STRATI VE
RECORD AND AN | NFORVATI ON REPCSI TORY MAI NTAI NED AT THE WEBER COUNTY LI BRARY. THE NOTI CE CF AVAI LABILITY FOR
THESE TWD DOCUMENTS WAS PUBLI SHED I N THE SALT LAKE TRI BUNE, THE DESERET NEWS5, AND THE OGDEN STANDARD EXAM NER
ON JUNE 15,16, AND 17,1990. A PUBLIC COMMENT PERI CD WAS HELD FROM JUNE 15, 1990 THROUGH JULY 14, 1990. IN
ADDI TI ON, A PUBLI C MEETI NG WAS HELD ON JULY 2, 1990. AT TH S MEETI NG REPRESENTATI VES FROM DDQU, EPA, AND
THE STATE OF UTAH ANSWERED QUESTI ONS ABOUT PROBLEMB AT THE SI TE AND THE REMEDI AL ALTERNATI VES UNDER

CONSI DERATI ON. A COURT REPORTER PREPARED A TRANSCRI PT OF THE MEETING A COPY OF THE TRANSCRI PT AND ALL

VWRI TTEN COMMVENTS RECEI VED DURI NG THE COMVENT PERI D HAVE BEEN PLACED I N THE ADM NI STRATI VE RECCRD. I N

ADDI TI ON, COPI ES OF THE TRANSCRI PT WERE SENT TO ALL OF THE MEETI NG ATTENDEES WHO REQUESTED ONE. A RESPONSE
TO THE COMVENTS RECEI VED DURING TH'S PERIOD |'S | NCLUDED | N THE RESPONSI VENESS SUMVARY, WH CH | S PART OF TH S
RECORD OF DECI SION.  THI' S DECI SI ON DOCUMENT PRESENTS THE SELECTED REMEDI AL ACTI ON FOR DDQU QU 2, CHCSEN I N
ACCORDANCE W TH CERCLA, AS AMENDED BY SARA AND, TO THE EXTENT PRACTI CABLE, THE NATI ONAL CONTI NGENCY PLAN
THE DECI SION FOR TH S SITE | S BASED ON THE ADM NI STRATI VE RECCRD.

2.5 SCOPE AND ROLE OF COPERABLE UNI TS

DDOU, W TH CONCURRENCE FROM THE STATE OF UTAH AND EPA, HAS ELECTED TO DI VIDE THE SI TE | NTO FOUR OPERABLE
UNITS. THEY ARE

. OPERABLE UNIT 1: BURIAL SITES 1, 3-B, AND 3-C

. OPERABLE UNI T 2: FRENCH DRAI N AREA, FORMER PESTI Gl DE STORAGE BU LDI NG AND THE PARADE GROUND
AREA

. OPERABLE UNIT 3: BURIAL SITE 3-A AND THE WORLD WAR || MUSTARD GAS STCRACGE AREA

. OPERABLE UNIT 4: BURIAL SITES 4-A THROUGH 4-E, THE O L BURNING PIT AREA, AND THE BACKFI LLED

PLAIN CI TY CANAL

THE REMEDI AL ACTI ONS PLANNED FCR THESE UNI TS ARE | NDEPENDENT CF ONE ANOTHER. THI S RECORD CF DECI SI ON
ADDRESSES THE REMEDI AL ACTI ON FOR CPERABLE UNIT 2, WHICH IS THE FIRST OF THE DDOU OPERABLE UNI TS TO COWPLETE
THE R/ FS PROCESS.

#SC
3.0 SITE CHARACTERI ZATI ON

3.1 NATURE AND EXTENT CF CONTAM NATI ON

THERE 1S NO EVIDENCE OF A REALLY EXTENSI VE CONTAM NATI ON | N THE GROUND WATER BENEATH CR DOMNGRADI ENT FROM THE
FRENCH DRAIN. TH' S CONFI RVB REPORTS THAT THE FRENCH DRAI N WAS USED ONLY FOR OCCASI ONAL OVERFLOW AND RI NSI NG
AND NOT' FOR FREQUENT DI SPOSAL OF PESTI CI DES, HERBI Cl DES, OR OTHER CONTAM NANTS. NO SO L OR GROUNDWATER
CONTAM NATI ON RELATED TO BU LDI NG 51 WAS DETECTED.

THE ONLY CONTAM NANTS DETECTED IN THE SO L AT QU 2 ARE LOCATED I N THE FRENCH DRAIN. ALTHOUGH RELATI VELY H CGH
CONCENTRATI ONS OF THE | NSECTI Cl DE CHLORDANE (450 M& KG AND THE HERBI Cl DE BROVACI L (3700 MZ KG WERE FOUND I N
LOCALI ZED "HOT SPOTS I N THE SO L NEAR THE SURFACE, THE CONTAM NANTS WERE NOT DETECTED BELOW A DEPTH CF 2.5
FEET. CHLORDANE WAS DETECTED I N ONE SAMPLE FROM A VEELL LOCATED | MVEDI ATELY ADJACENT TO THE FRENCH DRAIN AT A
CONCENTRATION OF 4.6 UG L WHICH IS OVER TWCE I TS PROPCSED MCL OF 2 UG L. CHLORDANE HAS NEVER BEEN DETECTED
IN ANY OTHER GROUNDWATER SAMPLES AT QU 2. THE DETECTI ON OF SEVERAL VOCS IN THE TEST PIT SO L SAWPLES
COLLECTED FROM THE FRENCH DRAI N | NDI CATE THAT I T MAY BE A SOURCE OF VOCS I N THE GROUND WATER UNDERLYI NG QU 2.
I T SHOULD BE NOTED THAT VI NYL CHLORI DE WAS ANALYZED FOR BUT NEVER DETECTED I N THE OU 2 GROUNDWATER SAMPLES.

THE MAJOR SOURCE OF VOCS | N THE SHALLOW GROUND WATER UNDERLYI NG QU 2 APPEARS TO BE CENTERED ARCUND THE
NORTHWEST CORNER OF THE PARADE GROUND, WHERE THE H GHEST CONCENTRATI ON CF TCE WAS MEASURED AT 25 UG L DURI NG
THE PHASE 11 SAMPLING ACTIVITIES. FIVE UG L IS THE MAXI MUM CONTAM NANT LEVEL (MCL) FOR TCE ALLONED IN A
PUBLI C WATER SUPPLY. FIGURE 2 SHOAS THE DI STRI BUTI ON OF TCE CONTAM NANT CONCENTRATI ONS I N THE GROUND WATER
BENEATH QU 2. THE ZONE OF ELEVATED TCE CONCENTRATI ONS ( DEFI NED AS GREATER THAN 1 UG L) EXTENDS DOANGRADI ENT



FOR APPROXI MATELY 4, 000 FEET. THE TOTAL AREAL EXTENT OF THE ZONE UNDERLAI N BY CONCENTRATI ONS OF TCE ABOVE
THE MCL OF 5 UG L IS ON THE ORDER OF 14 ACRES, ALTHOUGH THI S AREA COULD | NCREASE I N S| ZE BEFORE REMEDI ATI ON
BEG NS. THE TOTAL VOLUME OF GRCUND WATER CONTAI NI NG TCE AT CONCENTRATIONS ABOVE 5 UG L |'S ESTI MATED TO BE
APPROXI MATELY 28 M LLION GALLONS. THI S ESTI MATE | S BASED ON THE ASSUMPTI ON THAT THE CONTAM NANT
CONCENTRATI ON REVAI NS CONSTANT THROUGHOUT THE ENTI RE THI CKNESS OF THE SHALLOW AQUI FER. | T SHOULD BE NOTED,
HOMNEVER, THAT THE CURRENT SI ZE CF THE AREA INSIDE THE 5 UG L CONTOUR MAY | NCREASE BEFORE REMEDI ES ACTUALLY
BEG N AT QU 2.

SPECULATI ON THAT THE VOCS PRESENT | N THE GROUND WATER BENEATH THE PARADE GROUND MAY BE M GRATI NG FROM THE A L
BURNI NG PI TS REPORTEDLY LOCATED AT THE SCQUTH END OF THE PARADE GROUND ARE UNFOUNDED, BASED ON RESULTS OF
GROUNDWATER AND SO L SAMPLES ANALYZED FROM WELLS | NSTALLED AT THE SOUTH END OF THE PARADE GROUND VH CH

I NDI CATE THAT NO VOCS ARE PRESENT IN EIl THER MEDI UM | N THAT AREA. THUS, THE REPORTED LOCATIONS OF THE AL
BURNI NG PI TS APPEAR TO BE | NCORRECT. BASED ON DATA OBTAI NED DURI NG PHASE |1, THE ACTUAL SCURCE OF TCE IN THE
GROUND WATER APPEARS TO BE LOCATED IN THE | MMEDI ATE VICINITY OF THE NORTHWEST COMER OF THE PARADE GROUND. I N
ANY EVENT, G VEN THE CONCENTRATI ONS OF VOCS PRESENT I N THE QU 2 GROUNDWATER SAMPLES, THE SOURCE | S VERY
SMALL.

3.2 PUBLI C HEALTH AND ENVI RONMENTAL | MPACTS

A BASELI NE R SK ASSESSMENT WAS CONDUCTED FOR QU 2 FOLLOW NG COWVPLETI ON OF THE PHASE |1 SI TE CHARACTERI ZATI ON
ACTIVITIES. THE PURPCSE OF THE ASSESSMENT WAS TO DETERM NE THE MOST S| GNI FI CANT CONTAM NANTS PRESENT AT QU
2, THE D FFERENT WAYS BY WHI CH PECPLE OR PLANTS AND ANl MALS POTENTI ALLY WOULD COME | NTO CONTACT W TH THE
CONTAM NANTS, AND THE PROBABI LI TY OF ANY HARMFUL EFFECTS OCCURRI NG AS A RESULT OF THAT CONTACT. BASED ON THE
DATA COLLECTED AND RESULTS OF THE RI SK ASSESSMENT, THE MEDI A OF CONCERN FOR QU 2 WERE DETERM NED TO BE SO L
AND GROUND WATER | N THE FRENCH DRAI N AREA, GROUND WATER DOMNGRADI ENT OF THE PARADE GROUND, AND CONTAM NATED
VAPCRS EMANATI NG FROM THE GROUNDWATER SURFACE. OTHER FORVB OF Al RBORNE CONTAM NATI ON, SUCH AS DUST

EM SSI ONS, ARE NOT PRESENT AT QU 2. MOST OF THE SURFACES AT QU 2 ARE El THER PAVED OR LANDSCAPED W TH GRASS
VWH CH PREVENTS DUST FROM BEI NG GENERATED. VOLATI LE CONTAM NANTS WERE NOT FOUND | N SI GNI FI CANT CONCENTRATI ONS
IN THE SO L FROM THE FRENCH DRAI N OR PARADE GROUND. SURFACE WATER WAS NOT CONSI DERED A MEDI UM OF CONCERN FOR
QU 2 BECAUSE THE ONLY SURFACE WATER IN THE VICINITY | S UPGRADI ENT FROM THE QU 2 SITES. | N ADDI TI ON,

CONTAM NANT CONCENTRATI ONS WERE AT OR BELOW DETECTI ON LI M TS I N SURFACE WATER SAMPLES. RESULTS CF THE

BASELI NE RI SK ASSESSMENT | NDI CATED THAT CONTAM NANT CONCENTRATI ONS IN THE SO L AND GROUND WATER AT QU 2 PCSE
NO Sl GNI FI CANT CURRENT RI SKS TO HUVAN HEALTH OR THE ENVI RONMENT. HOWAEVER, THERE | S A POTENTI AL FOR

SI GNI FI CANT FUTURE RI SKS | F LAND USE CHANGES AT QU 2. I N PARTICULAR I N THE UNLI KELY EVENT REFERENCE DOSES
(RFDS) HAVE BEEN DEVELOPED FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE HEALTH EFFECTS FROM EXPOCSURE TO CHEM CALS
EXH Bl TI NG NONCARCI NOGENI C EFFECTS.  RFDS, WH CH ARE EXPRESSED | N UNI TS OF M& KG DAY, ARE ESTI MATES OF
ALLOMBLE LI FETI ME DAI LY EXPOSURE LEVELS FOR HUVANS, | NCLUDI NG SENSI Tl VE | NDI VI DUALS.  ESTI MATED CHRONI C

I NTAKES OF CHEM CALS FROM ENVI RONVENTAL MEDIA (E. G, THE AMOUNT OF A CHEM CAL | NGESTED FROM CONTAM NATED

DRI NKI NG WATER) CAN BE COVPARED TO THE RFD. RFDS ARE DERI VED FROM HUVAN EPI DEM OLOGd CAL STUDI ES OR ANI VAL
STUDI ES TO WH CH UNCERTAI NTY FACTORS HAVE BEEN APPLIED (E. G, TO ACCOUNT FOR THE USE OF ANI MAL DATA TO

PREDI CT EFFECTS ON HUVANS). THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS W LL NOT UNDERESTI MATE THE
POTENTI AL FOR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR

3.2.4 R SK CHARACTERI ZATI ON

EXCESS LI FETI ME CANCER RI SKS ( SOVETI MES REFERRED TO AS CARCI NOGENI C Rl SKS) ARE DETERM NED BY MULTI PLYI NG THE
I NTAKE LEVEL BY THE CANCER SLOPE FACTOR THESE RI SKS ARE PROBABI LI TI ES THAT ARE GENERALLY EXPRESSED | N

SCI ENTI FIC NOTATION (E. G, 1 X (10-6). AN EXCESS LIFETI ME CANCER RISK CF 1 X (10-6) |ND CATES THAT, AS A
PLAUSI BLE UPPER BOUND, AN I NDI VI DUAL HAS A ONE IN A M LLI ON CHANCE OF DEVELOPI NG CANCER AS A RESULT COF
CHRONI C SI TE- RELATED EXPOSURE TO CARCI NOGENS OVER A 70- YEAR LI FETI ME UNDER THE SPECI FI C EXPOSURE CONDI TI ONS
AT THE SITE. ACCORDI NG TO THE NATI ONAL CONTI NGENCY PLAN, THE TARCGET RISK LEVEL FOR A SITE IS 1 X (10-6),
ALTHOUGH A VALUE IN THE RANGE OF 1 X 10 TO 1 X (10-6) |I'S ACCEPTABLE.

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT | N A SINGLE MEDI UM | S EXPRESSED AS THE
HAZARD QUOTI ENT (HQ). THE HQ IS THE RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE CONTAM NANT CONCENTRATI ON
IN A G VEN MEDI UM TO THE CONTAM NANT' S REFERENCE DOSE. BY ADDI NG THE HQS FOR ALL CONTAM NANTS W TH N A

MEDI UM AND ACRCSS ALL MEDIA TO WH CH A G VEN POPULATI ON MAY REASONABLY BE EXPOSED, A HAZARD | NDEX (H') CAN BE
GENERATED. A TOTAL HAZARD | NDEX GREATER THAN 1 | NDI CATES THAT THERE MAY BE A CONCERN FOR POTENTI AL HEALTH
EFFECTS, WH LE A TOTAL HAZARD | NDEX LESS THAN 1 | NDi CATES THAT THE CONCERN FOR POTENTI AL HEALTH EFFECTS 1S
QU TE LOW

THE CARCI NOGENI C RI SK TO DDQU RESI DENTS ASSOCI ATED W TH THE CURRENT | NHALATI ON EXPOSURE PATHWAY | S ON THE
ORDER OF 2 X (10-9), WHCH IS INSIGNIFI CANT. THE POTENTI AL CARCI NOGENI C RI SK TO FUTURE OFF- SI TE RESI DENTS
WHO USE THE SHALLOW GROUND WATER AT THE WESTERN BOUNDARY IS ON THE ORDER OF 1 X (10-8), WHICH IS ALSO

I NSI GNI FI CANT.  THE TOTAL HAZARD | NDEX FOR NONCARCI NOGENI C EFFECTS TO FUTURE OFF- SI TE RESI DENTS IS ON THE
ORDER OF 5 X (10-4). THE ESTI MATED CARCI NOGENI C RI SK TO POTENTI AL FUTURE ON- SI TE RESI DENTS | S ON THE ORDER



OF 8 X (10-5), AND THE TOTAL HAZARD | NDEX | S ESTI MATED TO EQUAL 2. THESE VALUES COULD | NCREASE | N THE FUTURE
| F CHLORDANE AND BROVACI L CONTI NUE TO LEACH | NTO THE GROUND WATER | F THAT OCCURS, THE CARCINOGENIC RISK | S
ESTI MVATED TO EQUAL 3 X 10 AND THE HAZARD | NDEX WOULD BE ON THE ORDER CF 200. A LI ST OF THE CARCI NOGENI C AND
NONCARCI NOGENI C RI SKS FOR EACH OF THE SCENARI OS FROM CONTAM NANTS PRESENT AT QU 2 |'S PRESENTED I N TABLE 5.

THERE DO NOT APPEAR TO BE ANY SI GNI FI CANT ENVI RONMENTAL THREATS ASSCCI ATED WTH QU 2.  THE ONLY AREA WHERE
ECOLCG CAL RECEPTORS COULD PGSSI BLY COVE | NTO CONTACT W TH CONTAM NANTS | S THROUGH THE WATER AND SEDI MENTS OF
M LL CREEK. HOWEVER, BECAUSE M LL CREEK ONLY FLOAS PART OF THE YEAR, AND IT IS A SMALL AREA, IT IS NOT A

CRI TI CAL HABI TAT FOR WLDLI FE I N THE AREA. THERE ARE NO KNOWN THREATENED OR ENDANGERED SPECI ES I N THE
VICINITY. FINALLY, BECAUSE CONCENTRATI ONS OF METALS ( THE MOST SI GNI FI CANT CLASS OF COVPOUNDS DETECTED) ARE

SI M LAR UPSTREAM AND DOMNSTREAM FROM QU 2, | T APPEARS THAT CONTAM NANTS PRESENT AT QU 2 HAVE NO | MPACT ON

M LL CREEK

THE PRI MARY UNCERTAI NTY ASSCOCI ATED W TH THE EXPCSURE PATHWAY OF GREATEST CONCERN, | NGESTI ON OF GROUND WATER
BY FUTURE ON- S| TE RESI DENTS, |S WHETHER OR NOT' THE PATHWAY W LL BECOVE COWLETE. THE YIELD OF THE SHALLOW
AQU FER | S VERY LOW WH LE MORE PRCLI FI C AQUI FERS ARE PRESENT AT REASONABLE DEPTHS. ALL OF THE ESTI MATES OF
THE TOTAL HAZARD | NDEX FOR EXPCSURE THROUGH GROUND WATER ARE | NCOVPLETE, AND THEREFORE, LOW DUE TO A LACK COF
REFERENCE DCSES FOR SOVE COVPOUNDS. AN ANALYTI CAL GROUNDWATER MCODEL WAS USED TO ESTI MATE FUTURE CFF- BASE
CONCENTRATI ONS OF CONTAM NANTS.  THI'S MODEL HAS ELEMENTS VWH CH ARE NOT CONSERVATI VE, ALTHOUGH WTH A CANCER
R SK ESTI MATE COF 1 X (10-8), ANY UNDERESTI MATE OF EXPOSURE | S PROBABLY | NSI GNI FI CANT.  WHAT MAY BE MORE

I MPORTANT | S CERTAI N EXPCSURE PATHWAYS WHOSE RI SKS WERE NOT QUANTI FI ED. THESE | NCLUDE VOLATI LES FROM GROUND
WATER DI FFUSI NG | NTO THE BASEMENT OF A HOVE BUI LT ON TCP OF THE CONTAM NANT PLUVE AT A LATER DATE AND

I NHALATI ON AND | NGESTI ON OF PESTI G DES I N THE SURFACE SO L OF THE FRENCH DRAI N.

3.2.6 SUWARY CF SITE Rl SKS

THERE ARE NO CURRENT, SIGNIFI CANT R SKS TO HUVAN HEALTH AND THE ENVI RONVENT. NO SI GNI FI CANT RI SKS ARE LI KELY
TO DEVELCP I N THE FUTURE, AS LONG AS THE DEPOT REMAINS I N EXI STENCE. HOAEVER, |F THE DEPCT | S DEM LI TARI ZED
AND RESI DENTI AL HOUSI NG WERE BUI LT IN QU 2, THE POTENTI AL EXI STS FCR SOVEONE TO | NSTALL A PRI VATE WELL I N THE
CONTAM NATED PLUME OF THE SHALLOW AQUI FER AND USE THE GROUND WATER FCOR ALL DOMVESTI C PURPCSES. TH S SCENARI O
WOULD CREATE A S| GNI FI CANT POTENTI AL FOR BOTH CARCI NOGENI C AND NON- CARCI NOGENI C HEALTH EFFECTS TO OCCUR
CONSEQUENTLY, ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI'S SITE, | F NOT ADDRESSED BY

I MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH' S ROD, MAY PRESENT AN | MM NENT AND SUBSTANTI AL DANGER TO
PUBLI C HEALTH, WELFARE, OR THE ENVI RONMENT.

#AE
4.0 ALTERNATI VES EVALUATI ON

AS PART COF THE DDOU QU 2 FEASIBILITY STUDY, 12 REVEDI AL ALTERNATI VES WERE DEVELOPED. UNDER SECTI ON 121 COF
SARA, THE SELECTED REMEDI AL ACTI ON MJUST BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT, COST EFFECTI VE,
AND ATTAI N FEDERAL AND STATE APPLI CABLE OR RELEVANT AND APPRCOPRI ATE REQUI REMENTS (ARARS). THE SELECTED
ALTERNATI VE MUST ALSO USE PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT OR RESOURCE RECOVERY TECHNOLOG ES TO
THE MAXI MUM EXTENT PRACTI CABLE. EPA GJ DANCE DOCUMENTS ESTABLI SH A PREFERENCE FOR REMEDI ES THAT EMPLOY
TREATMENT WHI CH PERVANENTLY AND S| GNI FI CANTLY REDUCES THE MBI LITY, TOXIC TY, OR VOLUME CF HAZARDOUS
SUBSTANCES AS THEI R PRI NCI PAL ELEMENT. TH S SECTI ON SUMVARI ZES HOW THE REMEDY SELECTI ON PROCESS FOR QU 2
ADDRESSED THESE REQUI REMENTS.

4.1 DEVELCPMENT OF PRELI M NARY ALTERNATI VES

A PRELI M NARY SET OF ALTERNATI VES WAS ASSEMBLED TO | LLUSTRATE THE RANGE CF APPROACHES AVAI LABLE FOR

REMEDI ATION OF QU 2. THE MOST | MPORTANT OBJECTI VE | N CHOOSI NG THE PRELI M NARY ALTERNATI VES WAS THAT THEY
ADEQUATELY REPRESENT THE RANCGE OF AVAI LABLE REMEDI ATION CPTIONS. WTH THIS IN MND, A SET OF ALTERNATI VES
WAS DEVELOPED STARTI NG WTH THE NO ACTI ON ALTERNATI VE, AND EACH SUBSEQUENT ALTERNATI VE REPRESENTED AN

| NCREASED DEGREE OF COVPLEXI TY. EACH ALTERNATI VE CONTAI NED DI FFERENT PROCESSES AND EXTENT OF REMEDI ATI ON FOR
GROUND WATER AND SO L.

THE PRELI M NARY ALTERNATI VES CHOSEN | NCLUDE EXCAVATI ON AND TREATMENT OF SO LS, WTH OR W THOUT GROUNDWATER
TREATMENT. BOTH I N-SI TU AND DI RECT TREATMENT PROCESSES WERE | NCORPCRATED | NTO THE ALTERNATI VES, ALONG W TH
ON-SI TE AND OFF-SI TE DI SPCSAL CPTIONS.  TWD ALTERNATI VES EMPLOYED EXTRACTI ON AND TREATMENT OF SO L VAPORS TO
ENHANCE THE REMEDI ATI ON CF GROUND WATER

TWELVE PRELI M NARY ALTERNATI VES WERE DEVELOPED FCR DDQU QU 2. THE MAI N FEATURES OF THESE ALTERNATI VES WERE:

1. NO ACTION - GROUND WATER MONI TORI NG WOULD BE CONTINUED (THI S IS AN ELEMENT COMMON TO ALL ALTERNATI VES),
BUT NO ACTI VE REMEDI AL ACTI ONS WOULD BE TAKEN TO REDUCE THE LEVELS OF CONTAM NATI ON.



2. I NSTI TUTI ONAL ACTI ON - LEGAL AND ADM NI STRATI VE ACTI ONS WOULD BE TAKEN AS NECESSARY TO LI M T POTENTI AL
EXPOSURES UNDER BOTH THE CURRENT AND FUTURE USE SCENARI CS. FOR EXAMPLE, STEPS WOULD BE TAKEN TO BLOCK QUT
WATER RI GHTS FOR DOANGRADI ENT AREAS TO PREVENT THE POSSI BLE FUTURE USE OF GROUND WATER

3. CONTAI NVENT - CONTAM NANT M GRATI ON POTENTI AL WOULD BE REDUCED BY CONTROLLI NG | NFI LTRATI ON THRCUGH
I NSTALLATI ON COF CAPS ON THE FRENCH DRAI N AND PARADE GROUND SCQURCE AREAS, AND BY USE OF SUBSURFACE BARRI ERS I N
THE PARADE GROUND AREA.

4. OFF-SITE SO L | NCI NERATI ON - CONTAM NATED SO L WOULD BE EXCAVATED AND TRANSPORTED CFF SI TE FOR
I NCI NERATI ON AND DI SPCSAL AT A COMMERCI AL FACI LI TY. I NSTI TUTI ONAL ACTI ONS WOULD BE EMPLOYED AS NECESSARY TO
CONTROL POTENTI AL FUTURE EXPOSURES TO CONTAM NATED GROUND WATER

5. ONSITE SO L TREATMENT - CONTAM NATED SO L WOULD BE EXCAVATED AND TREATED ON SI TE USI NG Bl OLOE CAL METHCDS
AND THEN BE RETURNED TO THE EXCAVATI ON. | NSTI TUTI ONAL ACTI ONS WOULD BE EMPLOYED AS NECESSARY TO CONTRCL
POTENTI AL FUTURE EXPCSURES TO CONTAM NATED GROUND WATER

6. ON-SI TE GROUNDWATER TREATMENT AND OFF-SI TE SO L | NCI NERATI ON - CONTAM NATED GROUND WATER WOULD BE
EXTRACTED THROUGH VEELLS, TREATED BY Al R STRI PPI NG AND PCSSI BLY W TH LI QUI D PHASE CARBON ADSCORPTI ON, AND

REI NDJECTED | NTO THE AQUI FER.  CONTAM NATED SO LS I N THE FRENCH DRAI N AREA WOULD BE EXCAVATED AND TRANSPCRTED
OFF SI TE FOR | NCI NERATI ON AND DI SPCSAL AT A COMWERCI AL FACI LI TY.

7. OFF-SI TE GROUNDWATER TREATMENT AND SO L | NCI NERATI ON - CONTAM NATED GROUND WATER WOULD BE EXTRACTED
THROUGH VEELLS AND TRANSPORTED OFF SI TE FOR TREATMENT AND DI SPCSAL AT A PUBLI CLY OMED TREATMENT WORKS ( POTW .
CONTAM NATED SO L WOULD BE EXCAVATED AND TRANSPORTED OFF SI TE FOR | NCI NERATI ON AND DI SPCSAL AT A COMMERCI AL
FACI LI TY.

8. ON-SI TE GROUNDWATER TREATMENT AND ON-SI TE SO L TREATMENT - CONTAM NATED GRCUND WATER WOULD BE REMOVED BY
WELLS AND TREATED BY Al R STRI PPI NG AND PGSSI BLY LI QU D PHASE CARBON ADSORPTI ON, FOLLOWED BY REI NJECTI ON | NTO
THE AQUI FER. CONTAM NATED SO L WOULD BE EXCAVATED AND TREATED USI NG FI XATI ON STABI LI ZATI ON BEFCRE BEI NG
RETURNED TO THE EXCAVATI ON.

9. INSITU SO L AND GROUNDWATER TREATMENT - CONTAM NATED GRCUND WATER WOULD BE TREATED | N PLACE USI NG STEAM
STRI PPI NG TECHNI QUES. SO L WOULD BE TREATED I N PLACE USI NG Bl OLOGd CAL METHCDS.

10. BI OLOG CAL GROUNDWATER TREATMENT AND SO L TREATMENT - CONTAM NATED GROUND WATER WOULD BE REMOVED BY VELLS
AND WOULD BE TREATED BY BI OLOGd CAL METHODS BEFORE DI SCHARGE TO A SURFACE DRAI NAGE. CONTAM NATED SO LS WOULD
BE EXCAVATED AND TREATED USI NG FI XATI OV STABI LI ZATI ON BEFORE BEI NG RETURNED TO THE EXCAVATI ON.

11. GROUNDWATER EXTRACTI ON AND OFF-SI TE SO L | NCI NERATI ON - EXTRACTI ON WELLS AND VENTS WOULD BE USED TO
REMOVE GROUND WATER AND VAPCRS FOR SURFACE COR SPRAY EVAPCRATION. SO L WOULD BE EXCAVATED AND TRANSPCRTED OFF
SI TE FOR | NCI NERATI ON AND DI SPCSAL AT A COMMERCI AL FACI LI TY.

12. ENHANCED GROUNDWATER TREATMENT AND CFF-SI TE SO L | NCI NERATI ON - A COVBI NATI ON OF WELLS AND VENTS WOULD BE
USED TO EXTRACT GROUND WATER AND VAPCRS, W TH GROUND WATER BEI NG REI NJECTED AFTER TREATMENT BY CARBON
ADSCRPTI ON. SO LS WOULD BE EXCAVATED AND TRANSPORTED OFF SI TE FCR | NCI NERATI ON AND DI SPOSAL AT A COMVERCI AL
FACI LI TY.

4.2 INITI AL SCREEN NG COF PRELI M NARY ALTERNATI VES

I N ACCORDANCE W TH CURRENT RI/FS GUI DANCE UNDER SARA, THE PRELI M NARY ALTERNATI VES WERE SCREENED US| NG THREE
BROAD CRI TERI A EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST. BECAUSE THE PURPCSE OF THI S SCREENI NG WAS TO
REDUCE THE NUMBER OF ALTERNATI VES THAT REQUI RE DETAI LED ANALYSI S, SCREENI NG WAS LI M TED TO A LEVEL OF DETAI L
SUFFI CI ENT TO DI STI NGUI SH AMONG ALTERNATI VES. COWPARI SONS WERE MADE AMONG THOSE ALTERNATI VES WHI CH OFFERED
SI M LAR FUNCTI ONS CR EXTENT OF REMEDI ATION.  THE MOST PROM SI NG OF EACH GROUP WAS CARRI ED FORWARD FOR

DETAI LED ANALYSIS. TABLE 6 | NDI CATES HOW EACH ALTERNATI VE COMPARED W TH THE THREE MAJOR CRI TERI A

THE END RESULT OF THE SCREENI NG PROCESS WAS A SHORTENED LI ST OF ALTERNATI VES WH CH WERE RECOMVENDED FOR

DETAI LED ANALYSIS. THE I NTENT OF THI S SELECTI ON WAS TO RETAI N THOSE ALTERNATI VES WH CH APPEARED MORE

EFFECTI VE, EASIER TO | MPLEMENT, AND LESS COSTLY THAN OTHER OPTI ONS OFFERI NG A SI M LAR LEVEL OF PROTECTI ON OR
EXTENT OF REMEDI ATION. | N MAKI NG SELECTIONS, | T WAS | MPORTANT TO PRESERVE THE ORI G NAL RANGE COF ALTERNATI VES
AS MUCH AS PCSSI BLE. TH' S ALLOWED THE MORE QUANTI TATI VE | NFORVATI ON DEVELOPED | N THE DETAI LED EVALUATI ON TO
BE APPLI ED TO THOSE ALTERNATI VES WH CH CFFERED A RANGE OF PROTECTI VENESS.

AS SHOM | N TABLE 6, SI X ALTERNATI VES WERE SELECTED FCR DETAI LED ANALYSI S; ALL SI X SHARE CONTI NUED MONI TORI NG
OF GROUNDWATER QUALI TY AS A COMWON ELEMENT. THESE ALTERNATI VES WERE:



NO ACTI ON

I NSTI TUTI ONAL ACTI ON

OFF-SI TE SO L | NCI NERATI ON

ON- SI TE GROUNDWATER TREATMENT AND OFF-SI TE SO L | NCI NERATI ON
OFF- SI TE GROUNDWATER TREATMVENT AND SO L | NCI NERATI ON

12. ENHANCED GROUNDWATER TREATMENT AND OFF-SI TE SO L | NCI NERATI ON

No AR

4.3 DESCRI PTI ON OF ALTERNATI VES

4.3.1 ALTERNATIVE 1 - NO ACTION

THE ONLY ACTI VI TI ES THAT WOULD OCCUR UNDER THE NO- ACTI ON ALTERNATI VE ARE MONI TORI NG GROUND WATER CONTAM NANT
LEVELS. GROUNDWATER SAMPLES WOULD BE COLLECTED ANNUALLY FROM 20 WELLS AT QU 2 AND ANALYZED FOR VOLATI LE
ORGANI C COVPQUNDS AND PESTI Cl DES. THESE ANALYSES WERE SELECTED BECAUSE TCE AND CHLORDANE ARE THE PRI NCI PAL
GROUNDWATER CONTAM NANTS AT QU 2. THE PURPCSE OF THI S ALTERNATI VE | S TO SERVE AS A BASI S FOR COVWPARI NG THE
OTHER ALTERNATI VES DESCRI BED BELOW

4.3.2 ALTERNATIVE 2 - [ NSTITUTI ONAL ACTI ON

TH' S ALTERNATIVE IS LIM TED TO LEGAL AND ADM NI STRATI VE ACTIONS TO LI M T POTENTI AL EXPOSURES UNDER THE
CURRENT AND FUTURE USE SCENARI G5,  ACTI ONS TAKEN WOULD | NCLUDE AN APPROPRI ATE COVBI NATI ON OF ACCESS AND USE
RESTRI CTI ONS FCR THE PRESENT. FUTURE ACTI ONS M GHT | NCLUDE DEED RESTRI CTI ONS, PRCHI BI TI ON OF BASEMENTS AND
SHALLOW GROUND WATER USE, OR FENCING | T MAY ALSO | NVOLVE LI M TATI ONS ON THE PUMPI NG RATE OF MUNI CI PAL VEELLS
I'N ORDER TO PREVENT M GRATI ON OF CONTAM NANTS FROM THE SHALLOW PORTI ON CF THE AQUI FER TO THE DEEP AQUI FER
GROUND WATER MONI TORI NG AS DESCRI BED FOR ALTERNATIVE 1 IS ALSO | NCLUDED | N ALTERNATI VE 2.

4.3.3 ALTERNATIVE 4 - OFF-SITE SO L | NCI NERATI ON

UNDER THI S ALTERNATI VE, CONTAM NATED SO L FROM W TH N THE FRENCH DRAI N AREA WOULD BE EXCAVATED AND
TRANSPORTED OFF SI TE FOR | NCI NERATI ON AND DI SPOSAL AT A COMVERCI AL FACI LI TY. I NSTI TUTI ONAL ACTI ONS WOULD BE
EMPLOYED AS NECESSARY (AS | N ALTERNATI VE 2) TO CONTROL POTENTI AL FUTURE EXPOSURES AND RI SKS ASSCCI ATED W TH
CONTAM NATED SHALLOW GROUND WATER PHASE || Rl RESULTS | NDI CATE REMOVAL OF THE APPROXI MATELY 40 CUBI C YARDS
OF SO L CURRENTLY HELD UNDER TEMPORARY CONTAI NVENT AT THE FRENCH DRAI N WOULD ALLEVI ATE PESTI Cl DE ( CHLORDANE)
CONTAM NATION IN THI S AREA.  THE NMATERI AL REMOVED WOULD REQUI RE | NCI NERATI ON TO REMOVE THE CHLORDANE

CONTAM NANTS, AFTER WH CH THE SO L WOULD BE CONSI DERED SU TABLE FOR LAND DI SPCSAL AT A PERM TTED HAZARDQUS
WASTE DI SPCSAL FACI LI TY. THE EXCAVATI ON WOULD THEN BE REFI LLED WTH CLEAN SO L, REGRADED, AND REVEGETATED.

4.3.4 ALTERNATIVE 6 - ON SI TE GROUND WATER TREATMENT AND OFF- SI TE SO L | NCI NERATI ON

TH S ALTERNATI VE | NCORPORATES EXTRACTI ON OF CONTAM NATED GROUND WATER W TH WELLS, FOLLONED BY TREATMENT W TH
AR STRI PPI NG AND PGSSI BLY THE USE OF LI QUI D PHASE CARBON ADSORPTI ON, AND REI NJECTI ON I NTO THE AQU FER A
REQUI RED TREATMENT RATE OF ABOUT 100 GALLONS PER M NUTE (GPM) OR ABQUT 50 M LLI ON GALLONS PER YEAR WAS

ESTI MATED TO EXTRACT THE ENTI RE VOLUME OF TCE- CONTAM NATED GROUND WATER I N SI X MONTHS.

4.3.5 ALTERNATIVE 7 - OFF-SI TE GROUNDWATER TREATMENT AND SO L | NCI NERATI ON

DESCRI PTI ON: UNDER THI' S APPROACH, CONTAM NATED GROUND WATER WOULD BE REMOVED BY WELLS. AND TRANSPORTED COFF
SI TE FOR TREATMENT AND DI SPCSAL AT A POTW ( CENTRAL WEBER SEVER | MPROVEMENT DI STRI CT) THROUGH CONNECTI ONS W TH
THE EXI STI NG DDOU WASTEWATER COLLECTI ON SYSTEM  CONVERSATI ONS W TH THE LOCAL POTW HAVE PROVI DED A CLEAR

I NDI CATI ON THAT THE GROUND WATER REMOVED CAN BE PERM TTED AND COVBI NED W TH OTHER WASTEWATER FLOAS FROM DDQU.
THE DI SCHARGE MJUST BE MONI TORED AND A SEPARATE DI SCHARGE PERM T APPLI ED FOR BEFORE THE GROUND WATER CAN BE
PUWPED. FRENCH DRAI N AREA SO L WOULD BE EXCAVATED AND TRANSPORTED OFF SI TE TO BE | NCI NERATED AND DI SPCSED OF
I N COWERCI AL FACI LI TI ES.

4.3.6 ALTERNATIVE 12 - ENHANCED GROUNDWATER TREATMENT AND OFF- SI TE SO L | NCI NERATI ON

DESCRI PTI ON: THI S ALTERNATI VE WOULD EMPLOY A COVBI NATI ON OF WELLS AND VENTS TO EXTRACT GROUND WATER AND
VAPORS. CONTAM NATED GROUND WATER WOULD BE TREATED BY ACTI VATED CARBON TO REDUCE RESI DUAL ORGANI C
CONCENTRATI ONS.  REI NJECTI ON OF TREATED EFFLUENT WOULD BE USED TO ENHANCE FLUSHI NG OF THE AQUIFER SO L WOULD
BE EXCAVATED AND TAKEN OFF SI TE FOR COMVERCI AL | NCI NERATI ON.

4.4 COVPARATI VE ANALYSI S CF ALTERNATI VES
THE DETAI LED ANALYSI S OF ALTERNATI VES PRESENTED THE RELEVANT | NFORVATI ON NEEDED TO SELECT A S| TE REMEDY.

DURI NG THE DETAI LED ANALYSI S FOR DDQU QU 2, EACH ALTERNATI VE WAS ASSESSED AGAI NST NI NE EVALUATI ON CRI TERI A
THE RESULTS OF TH S ASSESSMENT WERE ARRAYED TO COVPARE THE ALTERNATI VES AND | DENTI FY THE KEY TRADEOFFS AMONG



THEM TH S APPROACH TO ANALYZI NG ALTERNATI VES WAS DESI GNED TO PROVI DE SUFFI Cl ENT | NFORVATI ON TO ADEQUATELY
COVPARE THE ALTERNATI VES, SELECT AN APPRCPRI ATE SI TE REMEDY, AND SATI SFY OTHER CERCLA REMEDY SELECTI ON
REQUI REMENTS.

UNDER CERCLA, N NE EVALUATI ON CRI TERI A HAVE BEEN DEVELCOPED TO ADDRESS THE TECHNI CAL AND PCLI CY CONSI DERATI ONS
THAT HAVE PROVEN | MPORTANT FCR SELECTI NG AMONG REMEDI AL ALTERNATI VES. THESE EVALUATI ON CRI TERI A SERVE AS THE
BASI S FOR THE DETAI LED ANALYSI S AND THE SUBSEQUENT SELECTI ON OF AN APPRCPRI ATE REMEDI AL ACTI ON. | N ASSESSI NG
ALTERNATI VES, ALL MJST MEET CRI TERIA NUVBERS 1 AND 2, WHI CH ARE THE THRESHOLD CRI TERIA. THOSE ALTERNATI VES
SATI SFYI NG THE THRESHOLD CRI TERI A ARE COVPARED USI NG THE BALANCI NG CRITERIA.  THE FI NAL TWD MODI FYI NG

CRI TERI A CAN CHANGE THE PREFERRED ALTERNATI VE SELECTED AS A RESULT OF APPLYI NG THE BALANCI NG CRITERIA.  THE
EVALUATI ON CRI TERI A ARE:

THRESHOLD CRI TERI A

1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT - THE ASSESSMENT AGAI NST TH S CRI TERI ON DESCRI BES
HOW THE ALTERNATI VE, AS A WHOLE, ACHI EVES AND MAI NTAI NS PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT.

2. COWPLI ANCE W TH ARARS - THE ASSESSMENT AGAI NST TH S CRI TERI ON DESCRI BES HOW THE ALTERNATI VE COWPLI ES W TH
ARARS CR, IF AWAIVER IS REQU RED, HOWIT IS JUSTI FI ED. THE ASSESSMENT ALSO ADDRESSES OTHER | NFCRVATI ON FROM
ADVI SCRIES, CRITERIA, AND THE GUI DANCE THAT THE PARTI ES HAVE AGREED | S "TO BE CONSI DERED. "

BALANCI NG CRI TERI A

3. LONG TERM EFFECTI VENESS AND PERVANENCE - THE ASSESSMENT COF ALTERNATI VES AGAI NST THI S CRI TERI ON EVALUATES
THE LONG TERM EFFECTI VENESS OF EACH ALTERNATI VE | N PROTECTI NG HUVAN HEALTH AND THE ENVI RONMVENT AFTER THE
RESPONSE OBJECTI VES HAVE BEEN MET.

4. REDUCTION OF MOBILITY, TOXICTY, AND VOLUME THROUGH TREATMENT - THE ASSESSMENT AGAI NST TH S CRI TERI ON
EVALUATES THE ANTI G PATED PERFORVANCE CF THE SPECI FI C TREATMENT TECHNCOLOG ES AN ALTERNATI VE MAY EMPLOY.

5. SHORT- TERM EFFECTI VENESS - THE ASSESSMENT AGAI NST THI' S CRI TERI ON EXAM NES THE EFFECTI VENESS OF
ALTERNATI VES | N PROTECTI NG HUVAN HEALTH AND THE ENVI RONMVENT DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON CF A
REMEDY AND UNTI L THE RESPONSE OBJECTI VES HAVE BEEN MET.

6. | MPLEMENTABI LI TY - THE ASSESSMENT AGAI NST THI S CRI TERI ON EVALUATES THE TECHNI CAL AND ADM NI STRATI VE
FEASI BI LI TY OF THE ALTERNATI VES AND THE AVAI LABI LI TY OF THE GOCDS AND SERVI CES NEEDED TO | MPLEMENT THEM

7. COST - THE ASSESSMENT AGAI NST THI' S CRI TERI ON EVALUATES THE CAPI TAL, | NDI RECT, AND OPERATI ON AND
MAI NTENANCE COSTS OF EACH ALTERNATI VE. COST CAN ONLY BE A DECI DI NG FACTCR FOR ALTERNATI VES EQUALLY PROTECTI VE
OF HUVAN HEALTH AND THE ENVI RONMVENT.

MDD FYING CRITERI A

8. STATE ACCEPTANCE - TH S CRI TERI ON REFLECTS THE STATE S PREFERENCES AMONG CR CONCERNS ABOUT ALTERNATI VES.

9. COWLUN TY ACCEPTANCE - TH S CRI TERI ON REFLECTS THE COVWUNI TY' S PREFERENCES AMONG OR CONCERNS ABCUT
ALTERNATI VES. COVMMUNI TY ACCEPTANCE | S I VPLI G TLY ANALYZED FOR THE SELECTED REMEDY | N THE RESPONSI VENESS
SUMVARY AT THE END OF THI S DOCUMENT.

THE FOLLOW NG DI SCUSSI ON SUMVARI ZES THE EVALUATI ON OF ALTERNATI VES PRESENTED | N THE FEASI BI LI TY STUDY. EACH
OF THE ALTERNATI VES WAS COVPARED AGAI NST THE THRESHCOLD AND BALANCI NG CRI TERIA.  THOSE ALTERNATI VES VWH CH DI D
NOT MEET W TH STATE ACCEPTANCE ARE NOTED I N THE DI SCUSSI ON. COVMUNI TY ACCEPTANCE OF THE ALTERNATIVES | S

DI SCUSSED | N THE RESPONSI VENESS SUMVARY.

4.4.1 ALTERNATIVE 1 - NO ACTI ON

THRESHOLD CRI TERI A: UNDER ALTERNATI VE 1, THE NO- ACTI ON ALTERNATI VE, THE CURRENT HEALTH RI SK, AS DESCRI BED I N
THE BASELI NE Rl SK ASSESSMENT, WOULD CONTI NUE TO EXI ST AT QU 2 UNTIL LAND USE CHANGES. UNDER CURRENT LAND
USE, THERE IS NO EXPOSURE TO CONTAM NATED GROUND WATER, AND THE RI SKS ARE | NSI GNI FI CANT. | F SHALLOW GROUND
WATER | S SUBSEQUENTLY USED AS A WATER SUPPLY, THEN THE Rl SKS MAY EXCEED (10-1) DUE TO THE EXI STI NG

CONTAM NANTS PLUS CHLCORDANE LEACHI NG FROM SO L BENEATH THE FRENCH DRAIN.  CHLCORDANE | S H GHLY CARCI NOGENI C,
AND | T DOM NATES THE CANCER RI SKS THRCQUGH THE | NGESTI ON PATHWAY.  ENVI RONVENTAL RI SKS, AS COPPOSED TO HUMVAN
HEALTH RI SKS, ARE NOT EXPECTED TO CHANGE | N THE FUTURE. THEREFCORE, ALTERNATIVE 1 PROTECTS HUVAN HEALTH AND
THE ENVI RONMENT UNLESS SHALLOW GROUND WATER |'S USED AS A WATER SUPPLY IN THE FUTURE. MOST CONTAM NANT
CONCENTRATI ONS AT QU 2 CURRENTLY MEET ARARS, AND I T IS EXPECTED THAT, EXCEPT FOR CHLORDANE, THESE
CONCENTRATI ONS W LL DECLI NE THROUGH NATURAL ATTENUATI ON. THE MAXI MUM TCE CONCENTRATI ON | S EXPECTED TO
DECLI NE TO LESS THAN THE MCL OF 5 PI COGRAVE/ L | N ABOUT FI VE YEARS. | N CONTRAST, CHLORDANE IN THE SO L




BENEATH THE FRENCH DRAI N AREA MAY SLOALY LEACH | NTO SHALLOW GROUND WATER WHERE | T WLL MAI NTAIN H CGH
CONCENTRATI ONS FOR SEVERAL HUNDRED YEARS. OTHER CONTAM NANT CONCENTRATI ONS ARE EXPECTED TO DECLI NE SI M LARLY
TO TCE DUE TO NATURAL ATTENUATI ON. THEREFORE, ALTERNATIVE 1 MEETS CHEM CAL- SPECI FI C ARARS W TH THE EXCEPTI ON
OF CHLORDANE. HOWEVER, ALTERNATIVE 1 DCES NOT MEET THE ACTI ON- SPECI FI C ARARS UNDER RCM LEAVI NG

CHLORDANE- CONTAM NATED SO L BENEATH THE FRENCH DRAI N APPEARS TO VI OLATE RCRA CLOSURE REGULATI ONS.

BALANCI NG CRI TERI A: ALTERNATI VE 1 PROVI DES FOR LONG TERM EFFECTI VENESS AND PERVANENCE FOR ALL CONTAM NANTS
EXCEPT CHLORDANE. OTHER CONTAM NANT CONCENTRATI ONS W LL DECLI NE THROUGH NATURAL ATTENUATI ON, BUT CHLORDANE
IN THE GROUND WATER W LL REVAI N AT RELATI VELY H GH CONCENTRATI ONS FOR SEVERAL HUNDRED YEARS ACCCRDI NG TO THE
SCREENI NG MODEL PRESENTED I N THE PHASE || R REPORT. TH S ALTERNATI VE WOULD NOT RESULT I N A REDUCTI ON CF
MOBI LI TY AND THERE MAY BE AN | NCREASE I N THE VOLUVE OF CONTAM NANTS. THE ALTERNATI VE WOULD BE EFFECTI VE | N
THE SHORT TERM AS THERE IS NO S| GNI FI CANT HEALTH THREAT UNDER CURRENT LAND USE. | MPLEMENTATI ON WOULD

OBVI QUSLY BE READI LY ACCOWPLI SHED.

O\NLY THE COSTS ASSOCI ATED W TH GROUNDWATER MONI TORING W LL BE | NCURRED BY NO ACTION. I T IS ESTI MATED THAT
COLLECTI NG AND ANALYZI NG A GROUNDWATER SAMPLE EACH YEAR FROM EACH OF 20 WELLS AT QU 2 WLL COST $1, 000 PER
VELL OR $20, 000 PER YEAR  OTHER COSTS HAVE BEEN ADDED FOR PREPARI NG A REPORT OF THE RESULTS AND A FI VE YEAR
REVI EW CF THE MONI TORI NG PLAN, FOR A TOTAL OF $25,000 PER YEAR I T IS ANTI Cl PATED THAT MONI TORING W LL

CONTI NUE FOR 20 YEARS BECAUSE MOST OF THE CONTAM NANT CONCENTRATI ONS WLL BE WELL BELOW THE ARARS BY THEN.

I F CHLORDANE CONCENTRATI ONS PERSI ST, OR | F LAND USE CHANGES, THEN MONI TCRI NG MAY CONTI NUE BEYOND 20 YEARS.
THE PRESENT WORTH COST OF ALTERNATIVE 1 |'S ESTI MATED AT $323, 000. A DETAI LED COST ANALYSI S FOR EACH
ALTERNATI VE | S PRESENTED | N APPENDI X C OF THE QU 2 FS REPCRT.

4.4.3 ALTERNATIVE 4 - COFF-SITE SO L | NCl NERATI ON

THRESHOLD CRITERI A: ALTERNATI VE 2 PROVI DES | NSTI TUTI ONAL MECHANI SM5 TO PREVENT LAND USES THAT ARE

I NCOWPATI BLE W TH THE PRESENCE OF SHALLOW CONTAM NATED GROUND WATER. W TH THESE CONTRCLS I N PLACE, THE
ESTI MVATED HEALTH RI SKS ARE | NSI GNI FI CANT, AND THERE ARE NO THREATS TO THE ENVI RONMENT. I T IS ANTI Cl PATED
THAT CONCENTRATI ONS OF ALL CONTAM NANTS EXCEPT CHLORDANE W LL QU CKLY DECLI NE TO BELOW THEI R ARARS THROUGH
NATURAL ATTENUATI ON. CHLORDANE CONCENTRATI ONS MAY PERSI ST ABOVE | TS ARARS FOR MANY YEARS.

BALANCI NG CRITERIA: I N THE LONG TERM TH' S ALTERNATI VE WOULD PROVI DE A PERVANENT REMEDY FOR GROUND WATER, AND
ALL RI SKS AND POTENTI AL EXPOSURES WOULD BE CONTROLLED. HOWEVER, | T DOES NOT PROVI DE A PERVANENT REMEDY FOR
CHLORDANE IN SO L. [IN ADDITION, THERE WLL NOT BE A REDUCTI ON I N MOBI LI TY AND THERE MAY BE AN | NCREASE I N
THE VOLUME OF CONTAM NATED SO L AND GROUND WATER.  IN THE SHORT TERM THI S ALTERNATI VE WOULD CONSI ST OF
RESTRI CTI ONS | NSTI TUTED BY DDOU ON ACTIVITIES AT QU 2. RESTRI CTI ONS COULD BE PLACED ON SUBSURFACE
CONSTRUCTI ON ACTI VI TIES, SUCH AS TRENCH NG AND EXCAVATI ON FOR FOUNDATI ONS.  LIM TI NG ACCESS TO THE FRENCH
DRAIN AREA WLL M NIM ZE CONTACT W TH ANY HARMFUL CONTAM NANTS. THESE ACTI ONS SHOULD RESULT I N GOCD

SHORT- TERM EFFECTI VENESS. | MPLEMENTI NG RESTRI CTI ONS WTHI N DDOU S OR DLA' S JUR SDI CTI ON WOULD PRESENT NO
SERI QUS OBSTACLES, BUT GROUNDWATER RESTRI CTI ONS OR ZONI NG CHANGES WOULD REQUI RE WORKI NG W TH STATE, COUNTY,
OR CITY GOVERNMENT ENTITIES. | F THE LAND USE CHANGES OR DLA NO LONGER CONTRCLS THE PROPERTY, MANY OTHER

I NSTI TUTI ONAL RESTRI CTI ONS WOULD BE NEEDED.

COSTS | NCLUDE ANNUAL GROUNDWATER MONI TORI NG FCR 20 YEARS AS DESCRI BED UNDER ALTERNATI VE 1 AND ESTI MATED COSTS
ASSCOCI ATED W TH SETTI NG UP RESTRI CTI ONS AND OBTAI NI NG WATER RI GHTS, ETC. THE PRESENT WORTH COST CF
ALTERNATI VE 2 | S ESTI MATED AT $435, 000.

4.43 ALTERNATIVE 4 - COFF-SITE SO L | NG NERATI ON

THRESHOLD CRITERIA: REMOVAL OF THE SO L PROVIDES A SLI GHT | NCREASE | N PROTECTI VENESS COMPARED TO THE PREVI QUS
ALTERNATI VES BY REMOVI NG A POTENTI AL SOURCE OF CONTAM NATI ON AND ELI M NATI NG ANY PCSSI BI LITY OF

PESTI ClI DE- CONTAM NATED SO LS CONTRI BUTI NG TO FUTURE GROUND WATER CONTAM NATI ON. CONTAM NANTS REMAI NI NG | N
SHALLOW GROUND WATER ARE EXPECTED TO QUI CKLY DECREASE W TH TI ME. | NSTI TUTI ONAL CONTROLS AS DESCRI BED FOR
ALTERNATI VE 2 WOULD BE ENACTED TO CONTRCL POTENTI AL EXPOSURES UNTI L GROUNDWATER MONI TORI NG | NDI CATES THAT
SHALLOW GROUND WATER | S USEABLE. THE CANCER RI SK DUE TO USI NG SHALLOW GROUND WATER DECREASES TO LESS THAN
(10-6), WHICH IS THE TARGET LEVEL, I N ABOUT 15 YEARS. THEREFORE, ALTERNATIVE 4 PROTECTS HUVAN HEALTH AND THE
ENVI RONVENT THROUGH DECLI NI NG CONTAM NANT CONCENTRATI ONS AND | NSTI TUTI ONAL CONTROLS.  THE REMOVAL AND LAND

DI SPOSAL OF THE CHLORDANE- CONTAM NATED SO L WOULD MEET THE | NTENT OF RCRA CLOSURE REQUI REMENTS, BUT WOULD

LI KELY VI OLATE THE LAND DI SPOSAL STANDARDS. BECAUSE SOVE OF THE SO L CONTAI NS GREATER THAN THE LAND DI SPCSAL
STANDARD CF 0. 13 M3 KG CHLORDANE, THE SO L WLL NEED TO BE | NCl NERATED. FOR GROUND WATER, I T IS ANTI Cl PATED
THAT WTH THI S ALTERNATI VE THE CONCENTRATI ONS OF ALL CONTAM NANTS, | NCLUDI NG CHLORDANE, W LL DECLINE TO
LEVELS BELOW THEI R ARARS THROUGH NATURAL ATTENUATI ON.

BALANCI NG CRI TERI A: REMOVI NG AND | NCI NERATI NG THE SO L WOULD PROVI DE AN EFFECTI VE, LONG TERM SCLUTI ON TO THE
PROBLEM I N THE FRENCH DRAI N AREA, AND WOULD EFFECTI VELY ELI M NATE ANY PCSSI BI LI TY OF FUTURE PROBLENMS

RESULTI NG FROM CONTAM NANTS LEACHI NG QUT OF THE SO L AND ENTERI NG THE GROUND WATER. | N THAT REGARD,

REDUCTI ON | N POTENTI AL RESI DUAL RI SK TO GROUNDWATER RECEPTCRS | S ACCOWPLI SHED.  SI NCE THI S ALTERNATI VE DCES




NOT | NCLUDE AN ACTI VE RESPONSE TO GROUND WATER, ONLY A GRADUAL CHANGE WOULD BE EFFECTED | N THE REDUCTI ON OF
MOBILITY, TOXICTY, AND VOLUME COF CONTAM NANTS | N THE GROUND WATER. A SUBSTANTI AL REDUCTI ON I N MOBI LI TY,
TOXI A TY, AND VOLUME OF CONTAM NANTS PRESENT | S EXPECTED TO OCCUR AS A RESULT OF THE SO L | NCI NERATI ON
PROCESS. THE HAZARDOUS NMATERI ALS IN THE SO L WOULD EFFECTI VELY BE DESTROYED, REMOVI NG ANY TOXI CI TY PRESENT,
ENDI NG MOBI LI TY, AND REDUCI NG THE VOLUME OF THE CONTAM NANTS. | N THE SHORT TERM SO L REMOVAL W LL PRESENT
SOVE RI SK OF | NCREASED EXPCSURE TO THE REMOVAL WORKERS AND PERHAPS TO PERSONS WORKI NG NEARBY. THESE
POTENTI AL RI SKS WOULD RESULT FROM | NCREASED DUST GENERATI ON DUE TO DI STURBANCE OF THE CONTAM NATED SO L.
THESE RI SKS CAN BE EASI LY CONTROLLED W TH REASONABLE CAUTI ON | N EXCAVATI ON PROCEDURES AND THE USE OF
APPRCPRI ATE RESPI RATORY PROTECTI ON MEASURES FOR REMOVAL WORKERS.  THERE SHOULD BE NO SI GNI FI CANT ADVERSE
ENVI RONMVENTAL | MPACTS AS A RESULT OF THI'S ACTION.  REMEDI AL ACTI ON CBJECTI VES FOR SO L CAN BE ACHI EVED IN A
MATTER OF A FEW DAYS BY REMOVING THE SO L AND REGRADI NG THE SITE. NATURAL PROCESSES WLL BE RELIED ON TO
ALLEVI ATE GROUND WATER CONTAM NATI ON WH CH | S ESTI MATED TO TAKE UP TO 15 YEARS. | MPLEMENTATION COF TH' S
ACTI ON WLL BE STRAI GHTFORWARD. THE EQUI PMENT | S READI LY AVAI LABLE AND HAS PROVEN RELI ABI LI TY. THE
NECESSARY PERM TS SHOULD BE OBTAI NABLE.

THE PRESENT WORTH COST OF TH' S ALTERNATI VE IS ESTI MATED TO BE $543, 000. CONTI NUED MONI TCRI NG OVER THE PERI OD
REQUI RED FOR NATURAL DEGRADATI ON AND ATTENUATI ON OF GROUNDWATER CONTAM NANTS REPRESENTS THE MAJOR PART CF
TH'S FI NANCI AL OBLI GATI ON.  CAPI TAL COSTS ARE THE CHARGES FOR REMOVAL, TRANSPORTATI ON, | NCI NERATI ON, AND

DI SPOSAL OF 40 CUBI C YARDS OF SO L AT A SITE PRESUMED TO BE I N TEXAS, WH LE OPERATI ON AND NMAI NTENANCE

REQUI RED AFTER THE REMOVAL | S LIM TED TO MAI NTENANCE OF THE RESTCORED S| TE.

4.4.4 ALTERNATI VE 6- ON- SI TE GRONDWATER TREATMENT AND OFF-SITE SO L | NCI NERATI ON

THRESHOLD CRITERI A: ALTERNATI VE 6 PROTECTS HUVAN HEALTH AND THE ENVI RONMVENT BY REMOVI NG CONTAM NATED SO L
FROM BENEATH THE FRENCH DRAI N AS DESCRI BED BY ALTERNATI VE 4 AND BY EXTRACTI NG AND TREATI NG CONTAM NATED
SHALLOW GROUND WATER ~ CANCER RI SKS WOULD BE REDUCED TO ABOUT (10-6) | N AN ESTI MATED TWO AND ONE- HALF YEARS.

I NSTI TUTI ONAL CONTROLS DESCRI BED I N ALTERNATI VE 2 WOULD BE ENACTED TO RESTRI CT POTENTI AL EXPOSURE TO SHALLOW
GROUNDWATER DURI NG THE REMEDI ATI ON PERI GD. THI S ALTERNATI VE MEETS ARARS FCR BOTH SO L AND GROUND WATER.  THE
SO L REMOVAL CAN ATTAIN RCRA ARARS AS DESCRI BED BY ALTERNATI VE 4, AND CONTAM NANT CONCENTRATI ONS | N SHALLOW
GRCUND WATER ARE EXPECTED TO MEET ARARS W THI N TWO AND ONE- HALF YEARS, |F THE TREATMENT RATE ESTI MATE OF 100
GPM IS VER FI ED. THE AIR STRI PPER VAPOR EM SSI ONS ARE EXPECTED TO BE LOW ENOUGH TO ATTAI N UTAH ARARS FOR Al R
EM SSI ONS.

BALANCI NG CRITERI A TH' S ALTERNATI VE PROVI DES LONG TERM EFFECTI VENESS AND PERVANENCE FOR REMEDI ATI ON AT THE
QU 2 SITE. THE EXTRACTI ON AND Al R STRI PPI NG PROCESS W LL REDUCE THE VOLUME CF CONTAM NANTS PRESENT I N THE
GROUND WATER I'N WHAT | S AN | RREVERSI BLE PROCESS. THE ABILITY OF TH S APPROACH TO ACH EVE VERY LOW RESI DUALS
(LT 5 UG L) IN GROUND WATER I N SOVE GECCHEM CAL ENVI RONMENTS 1S, HONEVER, LIM TED AS EVI DENCED BY EXPERI ENCE
WTH OTHER SI TES. REMAI NI NG GROUNDWATER CONTAM NANTS W LL BE ATTENUATED CR REDUCED BY NATURAL BI OLOG CAL
PROCESSES. CONTAM NATION IN THE SO L WLL BE GREATLY REDUCED BY | NCI NERATI ON AND THE SO L WLL BE DI SPCSED
OF N A PERVANENT FACI LI TY WHERE THE RES|I DUAL CONTAM NANTS W LL BE LESS MBI LE. THE SHCORT- TERM EFFECTI VENESS
WLL BE | MVEDI ATE FOR THE SO L REMOVAL. THE GROUND WATER IS EXPECTED TO MEET ARAR S I N ABQUT 2 AND ONE- HALF
YEARS. HOWEVER, BECAUSE OF THE | NHERENT UNCERTAI NTI ES ASSCCI ATED W TH GROUNDWATER CLEANUP, THE ESTI MATED

TI ME FRAME MAY CHANGE. I N THE SHORT TERM SOME | NCREASE | N EXPOSURES CAN BE EXPECTED DUE TO THE RELEASE OF
VAPORS TO THE ATMOSPHERE, BUT THESE EM SSI ON RATES CAN BE CONTROLLED THROUGH PROPER PROCESS DESI GN.  THE
EFFECTI VENESS OF TH S ALTERNATI VE, I N TERVS OF REDUCED CONCENTRATI ONS | N GROUND WATER, CAN BE MONI TORED AS
PART COF THE ONGO NG MONI TORI NG PROGRAM AND SHOULD, OVER TI ME, PROVI DE A CHECK ON THE DEGREE OF CLEANUP

OBTAI NED PER VOLUVE OF WATER TREATED. MONI TORI NG W LL GONTI NUE FOR AT LEAST TWO YEARS AFTER REMEDI ATION | S
COWPLETED, OR UNTIL FI VE YEARS AFTER THE I NI TI ATION OF REMEDI AL ACTIVITIES, WH CHEVER | S LATER | F
CHLORDANE, BROVACIL, OR TCE ARE DETECTED I N THE EFFLUENT AT CONCENTRATI ONS ABOVE THE HEALTH BASED LEVELS AND
I T APPEARS THAT THE Al R STRI PPI NG SYSTEM | S NOT CAPABLE OF REDUCI NG CONCENTRATI ONS BELOW THESE LEVELS, LIQU D
PHASE CARBON ADSORPTI ON W LL BE ADDED TO THE AFFECTED Al R STRI PPERS. TH S GROUNDWATER TREATMENT SYSTEM CAN
BE EASILY | MPLEMENTED USI NG READI LY AVAI LABLE EQUI PMENT W TH PROVEN FI ELD RELI ABI LI TY. EXCAVATI ON AND SO L
REMOVAL, | NCI NERATI ON, AND DI SPOSAL CAN BE ACCOVPLI SHED BY CONVENTI ONAL MEANS. NECESSARY PERM T APPROVALS
SHOULD BE OBTAI NABLE. HOWEVER, PERM T APPROVALS MAY REQUI RE ADDI TI ONAL EQUI PMENT, SUCH AS VAPCR- PHASE
TREATMENT ON THE Al R STRI PPER QUTLET.

COSTS ASSOCI ATED WTH THI S ALTERNATI VE | NCLUDE THOSE FOR SO L EXCAVATI ON, | NCI NERATI ON AND DI SPCSAL, A
GROUNDWATER EXTRACTI ON SYSTEM AN Al R STRI PPER SYSTEM AND GROUND WATER MONI TORING  THE PRESENT WORTH COST
FOR TH S ALTERNATI VE | S ESTI MATED AT $676,000. THI S COST ALSO | NCLUDES A POTENTI AL COST OF $138,000 FOR A
LI QU D PHASE CARBON ADSORPTI ON SYSTEM

4.4. 5 ALTERNATIVE 7 - OFF-SI TE GROUNDWATER TREATMENT AND SO L | NCI NERATI ON

THRESHOLD CRITERI A: ALTERNATI VE 7 CAN REDUCE THE CANCER RI SK TO (10-6) I N AN ESTI MATED 13 YEARS. ALL
CONTAM NANTS COULD BE REMOVED FROM THE SI TE. TH S ALTERNATI VE CAN ATTAI N THE RCRA ARARS FCOR SO L EXCAVATI ON
AND COFF SI TE DI SPCSAL, AND CONTAM NANT CONCENTRATI ONS WLL FALL BELOW THE ARARS W THI N ABQUT 13 YEARS.
PRETREATMENT STANDARDS FOR THE POTW ARE CONSI DERED ARARS. | SSUANCE OF AN NPDES PERM T FOR THE PO NT OF




DI SCHARCGE | NTO THE DDOU SANI TARY SEWER SYSTEM W LL ALLOW THE POTW TO MONI TOR THE GROUND WATER BEFCRE DI LUTI ON
W TH OTHER DDQU EXI STI NG DI SCHARGES. SLUDGES ARE LANDFI LLED BY THE POTW ON-SI TE.  TREATI NG THE GROUND WATER
OFF SI TE MAY CONSTI TUTE CONSUMPTI VE USE I N WHI CH CASE COWPLI ANCE W TH UTAH STATE ENG NEER REQUI REMENTS FOR
WATER RI GHTS WOULD BE NECESSARY. I T IS LIKELY THAT SUFFI G ENT WATER Rl GHTS COULD BE OBTAI NED BECAUSE FEW
WATER RI GHTS VWERE FOUND I N THE VIC NI TY FOR SHALLOW GROUND WATER AND BECAUSE MANY OF THE EXI STI NG WATER

Rl GATS ARE UNUSED BECAUSE COF THE AVAI LABI LI TY OF MUNI Cl PAL DRI NKI NG WATER

BALANCI NG CRITERIA: | N TERVE OF PROTECTI VENESS, TH S ALTERNATI VE IS SIM LAR TO ALTERNATIVE 6. | T WOULD

PROVI DE A PERVANENT SOLUTI ON TO THE GRCOUNDWATER AND SO L CONTAM NATI ON PROBLEMS | N QU 2 BY REDUCI NG THE
AMOUNTS COF CONTAM NANTS FOUND I N BOTH MEDI A AND DI SPCSI NG OF TREATED MATERI ALS OFF SITE. DESTRUCTI ON OF THE
PESTICIDES IN SO L BY | NCl NERATI ON WOULD BE ESSENTI ALLY COVPLETE, WH LE CONTAM NANT REMOVAL I N THE SHALLOW
AQUI FER WOULD LEAVE VERY LOW RESI DUALS CF CONTAM NANTS AT CONCENTRATI ONS LESS THAN THEI R RESPECTI VE MCLS.

TH S ALTERNATI VE OFFERS A RESULTI NG REDUCTION | N MOBI LI TY, TOXIC TY, AND VOLUME, AND | T WOULD BE FAIRLY
EFFECTI VE I N THE SHORT TERM BUT WLL RESULT | N MODERATE CONSUMPTI VE USE OF GROUND WATER ~ POTENTI AL
EXPOSURES MAY | NCREASE SLI GHTLY DURING SO L REMOVAL. TH S ALTERNATI VE AVA DS THE NEED FOR TRANSPORTI NG AND

I NSTALLI NG TREATMENT EQUI PMENT ON THE SI TE AND WOULD THUS BE EASY TO | MPLEMENT, ASSUM NG NECESSARY AGREEMENTS
CAN BE WORKED QUT W TH THE RECEI VI NG AUTHORI TY FCR WASTEWATER.  CONSUMPTI VE USE CF THE GROUND WATER W LL NEED
TO BE REVI EMED W TH RESPECT TO ARARS.

COSTS FOR TH S ALTERNATI VE | NCLUDE A GROUNDWATER EXTRACTI ON SYSTEM MONI TORI NG CONNECTI ON TO A POTW  AND
SO L DI SPCSAL OPTIONS. PRESENT WORTH COST FOR THI' S ALTERNATI VE | S ESTI MATED TO BE $799, 000.

4.4.6 ALTERNATIVE 12 - ENHANCED GROUNDWATER TREATMENT AND OFF-SI TE SO L | NG NERATI ON

THRESHOLD CRITERIA: THE ADDI TION OF SO L VENTS TO ALTERNATI VE 12 W LL ACCELERATE TO SOVE DEGREE THE RATE CF
GROUNDWATER CLEANUP CF VOCS. THE VENTS WLL BE A CLOSED SYSTEM TO PREVENT HEALTH EFFECTS DURI NG REMEDI ATI ON.

BALANCI NG CRITERIA: THE | NCI NERATION OF SO L | S THE SAME REMEDY AS FCR ALTERNATIVES 6 AND 7, AND THUS OFFERS
THE SAME SHORT AND LONG TERM EFFECTI VENESS, AND REDUCTI ON CF MOBILITY, TOXICITY, AND VOLUME. | T | S EXPECTED
THAT ALTERNATI VE 12 WOULD REDUCE CANCER RI SK TO (10-6) WTH N FI VE YEARS. THE VOLATI LES REMOVED FROM THE
GRCUND WATER W LL BE TRANSFERRED TO ACTI VATED CARBON AND THEN BURNED DURI NG THE CARBON REGENERATI ON PROCESS.
ALTERNATI VE 12 WLL REDUCE THE VOLUME OF CONTAM NANTS PRESENT IN SO L AND GROUND WATER THROUGH A

COVPREHENSI VE TREATMENT PROGRAM  AS W TH ALL EXTRACTI ON- TREATMENT SYSTEMS, REMOVAL WLL BE LI M TED BY
GECCHEM CAL AND PHYSI CAL FACTORS, BUT THE COMBI NATI ON OF VAPOR REMOVAL AND RECI RCULATI ON OF TREATED WATER
WLL BE EMPLOYED TO MAXIM ZE REMOVAL EFFI G ENCI ES. ORGANI CS REMOVED FROM THE GROUND WATER W LL BE COLLECTED
ON ACTI VATED CARBON AND W LL BE | NCI NERATED DURI NG THE CARBON REGENERATI ON PROCESS. SQOVE | NCREASE | N
POTENTI AL EXPCSURE CAN BE EXPECTED DURI NG REMEDI ATI ON DUE TO DI STURBANCE OF THE CONTAM NATED SO LS. WATER
FROM THE GROUNDWATER TREATMENT AND GAS FROM THE SO L VENTI NG SYSTEMB W LL PASS THROUGH CARBON SYSTEMS TO
PREVENT VOLATI LES FROM BEI NG DI SCHARGED TO THE ATMOSPHERE. THE EFFECTI VENESS OF THE ACTION I N TERMS COF
REDUCED GROUNDWATER CONCENTRATI ONS CAN BE MONI TORED AS PART OF THE ONGO NG PROGRAM  PROVI DI NG MEANS CF
TRACKI NG THE DEGREE OF CLEANUP OBTAI NED PER VOLUME OF WATER TREATED OVER TIME. TH S TREATMENT SYSTEM CAN BE
| MPLEMENTED USI NG READI LY AVAI LABLE EQUI PMENT W TH PROVEN RELI ABI LI TY. THE NECESSARY PERM TS SHOULD BE

OBTAI NABLE.

COSTS | NCLUDE A GROUNDWATER EXTRACTI ON SYSTEM LI QUI D PHASE CARBON TREATMENT, A REI NJECTI ON SYSTEM
GROUNDWATER MONI TORI NG A SO L VAPCOR EXTRACTI ON SYSTEM AND OFF SI TE | NCI NERATCR FOR CONTAM NATED SO LS. THE
PRESENT WORTH COST OF THI S SYSTEM | S ESTI MATED TO BE $761, 000.

4.5 COVPARI SON OF ALTERNATI VES

ALTERNATI VE 1, THE NO ACTI ON ALTERNATI VE, | S THE LEAST PROTECTI VE ALTERNATI VE, BOTH I N THE SHORT- TERM AND | N
THE LONG TERM  ALONG W TH ALTERNATI VE 2, WHI CH USES | NSTI TUTI ONAL CONTRCLS, | T FAILS TO ACH EVE A PERVANENT
REMEDY FOR CHLORDANE. NEI THER ALTERNATI VE REDUCES THE MOBI LI TY OR VOLUMVE OF CONTAM NANTS. ALTERNATI VE 1
DCES HAVE THE ADVANTAGE OF BEI NG THE EASI EST TO | MPLEMENT OF ALL OF THE ALTERNATI VES, AND ALTERNATI VES 1 AND
2 ARE THE TWD LEAST EXPENSI VE ALTERNATI VES. ALTERNATI VE 4, WH CH ADDS OFF-SI TE SO L | NGl NERATI ON TO THE

I NSTI TUTI ONAL CONTROLS OF ALTERNATI VE 2, |'S MORE PROTECTI VE THAN ALTERNATIVES 1 AND 2. BY ELI M NATI NG
SURFACE- SO L CONTAM NATI ON, SOVE ROUTES COF EXPOSURE VWHI CH WERE NOT QUANTI FI ED | N THE Rl SK ASSESSMENT W LL BE
ELI M NATED. BY REMOVI NG THE SOURCE OF CHLCRDANE FROM THE SO L, RI SKS ASSOCI ATED W TH GROUNDWATER EXPOSURE
PATHWAYS W LL BE REDUCED MJCH MORE RAPIDLY, THUS ASSURI NG A MORE PERVANENT SOLUTION.  THE MOBILITY, TOXI CTY,
AND VOLUME OF THE SO L CONTAM NANTS WOULD BE GREATLY REDUCED FOR ALTERNATI VE 4 VERSUS ALTERNATI VES 1 AND 2,
AND NO MAJOR | MPLEMENTATI ON PROBLEMS WOULD BE EXPECTED. THE ADDI TI ONAL COST OF ALTERNATI VE 4 VERSUS THE
FIRST TWD IS NOT AN I SSUE SINCE IT IS A MORE PROTECTI VE TREATMENT.

ALTERNATI VES 6 AND 7 BU LD ON ALTERNATI VE 4 BY ADDI NG GROUNDWATER TREATMENT. ALL THREE ALTERNATI VES ARE
EQUALLY PROTECTI VE I N THE SHORT TERM LONG TERM PROTECTI VENESS AND THE REDUCTI ON | N CONTAM NANT TOXI CI TY,
MOBI LI TY, AND VOLUME ARE BETTER FOR ALTERNATI VES 6 AND 7 THAN ALTERNATIVE 4 AS A RESULT OF ACTI VELY TREATI NG



THE GROUND WATER RATHER THAN PERM TTI NG NATURAL ATTENUATI ON OF CONTAM NANTS TO OCCUR. THE ADVANTAGES CF
ALTERNATI VE 6 OVER ALTERNATI VE 7 ARE THAT: 1) TREATMENT TIME IS SHORTER 2) IT | S EASIER TO | MPLEMENT FROM
THE PERSPECTI VE OF NOT NEEDI NG TO COORDI NATE WTH A POTW AND 3) I T IS LESS EXPENSI VE BY AT LEAST 15 PERCENT.
ALTERNATI VE 7 HAS THE ADVANTACES OF: 1) PROVI DING A MORE PROVEN METHOD OF REDUCI NG PESTI Cl DE CONCENTRATI ONS,
AND 2) BEI NG MORE EASI LY | MPLEMENTED FROM THE PERSPECTI VE OF TRANSPORTI NG AND | NSTALLI NG EQUI PMENT ON- S| TE.
ALTERNATI VE 12 BUI LDS ON ALTERNATI VE 6 BY ADDI NG CARBON ADSORPTI ON TO THE Al R STRI PPI NG SYSTEM FROM THE

BEG NNI NG AND BY ADDI NG A SO L VENTING SYSTEM TH S REMEDY | S AS PROTECTI VE | N THE SHORT TERM AS ALTERNATI VE
6 AND IS SLI GHTLY MORE EFFECTI VE | N THE LONG TERM BY REDUCI NG THE TI ME TO COWPLETE REMEDI ATION.  THE
REDUCTION IN TOXICI TY, MOBILITY, AND VOLUVE OF THE CONTAM NANTS IS ABQUT THE SAME AS THAT FOR ALTERNATI VE 6.
TH S ALTERNATI VE WOULD BE SLI GHTLY MORE DI FFI CULT TO | MPLEMENT THAN ALTERNATI VE 6, DUE TO THE ADDI Tl ONAL
APPARATUS | NVOLVED. THE MAI N DI FFERENCE BETWEEN ALTERNATI VES 6 AND 12 IS COST. THE ESTI MATED $85, 000

Dl FFERENCE BETWEEN THE TWD, SHOULD BE REGARDED AS A M NIMUM SINCE THE $676, 000 COST ESTI MATE FOR ALTERNATI VE
6 | NCLUDES $138, 000 FOR A CARBON ADSCORPTI ON SYSTEM WH CH MAY NOT BE NECESSARY.

#SR
5.0 SELECTED REMEDY

THE SELECTED REMEDY FOR DDQU CPERABLE UNIT 2 |'S ALTERNATI VE 6, ON-SI TE GROUNDWATER TREATMENT AND OFF- SI TE
SO L I NCI NERATION.  TH S REMEDY WAS THE PREFERRED ALTERNATI VE | N THE PROPOSED PLAN. A DETAI LED DESCRI PTI ON
OF THE SELECTED ALTERNATI VE | NCLUDI NG THE REMEDI ATI ON GOALS, CORRESPONDI NG RI SK LEVELS TO BE ATTAI NED, AND
THE COSTS ASSOCI ATED W TH EACH COVPONENT OF THE REMEDY IS PRESENTED | N THE FOLLOW NG DI SCUSSI ON

5.1 DESCRI PTI ON OF THE SELECTED REMEDY

UNDER ALTERNATI VE 6, CONTAM NATED SO L FROM W THI N THE FRENCH DRAI N WOULD BE EXCAVATED AND TRANSPORTED CFF
SI TE FOR | NCI NERATI ON AT A HAZARDOUS WASTE TREATMENT FACI LI TY. THE EXCAVATI ON WOULD THEN BE REFI LLED W TH
CLEAN SO L, REGRADED AND REVEGETATED. | T IS ESTI MATED THAT REMOVI NG APPROXI MATELY 40 CUBI C YARDS OF SO L
FROM THE FRENCH DRAIN W LL ELI M NATE PESTI Cl DE CONTAM NATION IN THI S AREA, AND THAT SO L REMEDI ATION WLL BE
COVPLETED W THI N ONE YEAR AFTER THE START OF REMEDI AL ACTIVITIES. REMOVAL OF THE SO L WLL PROTECT PECPLE BY
REMOVI NG THE POTENTI AL FOR CONTACT W TH PESTI Cl DES/ HERBI Cl DES AND ELI M NATI NG ANY PCSSI BI LI TY OF THE

PESTI CI DE CONTAM NATED SO LS CONTRI BUTI NG TO FUTURE GROUNDWATER CONTAM NATI ON.

GROUNDWATER EXTRACTI ON AND TREATMENT WOULD BE EMPLOYED TO CONTROL POTENTI AL FUTURE EXPCSURES AND RI SKS

ASSOCI ATED W TH CONSUMPTI ON OF CONTAM NATED GROUND WATER.  GROUNDWATER EXTRACTI ON AND TREATMENT WOULD LAST AN
ESTI MATED TWO AND ONE- HALF YEARS, ALTHOUGH THI S ESTI MATE OBVI QUSLY HAS SOVE UNCERTAI NTY ASSOCI ATED WTH I T.
THE MONI TORI NG WLL BE CONDUCTED FOR AT LEAST TWD YEARS ON A QUARTERLY BASI S AFTER REMEDI ATI ON | S COVPLETED
OR FI VE YEARS AFTER THE | NI TI ATION OF REMEDI AL ACTIVITIES, WH CHEVER | S LATER | F CHLORDANE, BROVACI L, OR
TCE ARE DETECTED I N THE EFFLUENT AT CONCENTRATI ONS ABOVE HEALTH BASED LEVELS, AND I T APPEARS THAT THE Al R
STRI PPI NG SYSTEM | S NOT CAPABLE OF REDUCI NG CONCENTRATI ONS BELOW THESE LEVELS, THE LI QU D PHASE CARBON
ADSCORPTI ON WLL BE ADDED TO THE SYSTEM DUR NG THE TREATMENT PERI CGD, THE CONTAM NATED PORTI ON OF THE SHALLOW
AQUI FER WLL BE FLUSHED ABQUT FI VE TI MES, WH CH SHOULD ALLOW ATTAI NMENT OF THE ARARS. THI S ESTI MATE WAS
TESTED USI NG A THEI S ANALYTI CAL MODEL W TH 10 EXTRACTI ON WELLS SURRCUNDED BY 10 REI NJECTI ON WELLS. BASED ON
TH S PRELI M NARY EVALUATI ON, THE AQUI FER SHOULD BE CAPABLE CF YI ELDI NG UP TO ABQUT 10 GALLONS PER M NUTE
(GPM TO EACH EXTRACTI ON VELL WTH A MAXI MUM DRAVDOM OF ABOUT 8 FEET. THE ASSUMED TRANSM SSI VI TY WAS 3, 000
GPD/ FT, THE APPROXI MATE ARI THVETI C MEAN OF THE AVAI LABLE SLUG TEST DATA. ONE PCSSI BLE CONFI GURATI ON FOR THE
SYSTEM USI NG THESE PRELI M NARY DESI GN VALUES IS SHOM IN FIGURE 3. PRI OR TO COWPLETI NG THE DETAI LED DESI GN,
SEVERAL PUWMP TESTS WLL NEED TO BE CONDUCTED IN THE PLUVE AREA USI NG VELLS I NSTALLED AT A FEW COF THE

ANTI Cl PATED EXTRACTI ON LOCATI ONS. | N ADDI TI ON, THE ADSORPTI ON AND DESORPTI ON PROCESSES WH CH ARE OCCURRI NG
IN THE AQUI FER WLL HAVE TO BE EVALUATED TO PROPERLY ESTI MATE THE PERI CD OF EXTRACTI ON NECESSARY TO REMEDI ATE
THE AQU FER. EXHAUST AIR FROM THE Al R STRI PPER WOULD BE VENTED TO THE ATMOSPHERE, WH LE TREATED WATER WOULD
BE USED TO RECHARCGE THE AQUI FER USI NG | NJECTI ON VEELLS OR | NFI LTRATI ON GALLERI ES. THE PROCESS COVPONENTS OF
TH' S ALTERNATI VE AND PERTI NENT | NFORVATI ON AND ASSUMPTI ONS ON Sl ZI NG CONCENTRATI ONS, FLOW RATES, ETC., ARE
PRESENTED I N TABLE 7. | T SHOULD BE NOTED THAT SOVE CHANGES MAY BE MADE TO TH S REMEDY AS A RESULT OF

REMEDI AL DESI GN AND CONSTRUCTI ON PROCESSES.

5.1.1 REMEDI ATI ON GOALS

THE PO NT OF COWPLI ANCE FOR SO L WLL BE REMOVAL AND TREATMENT OF ALL SO L CONTAI NI NG AT LEAST 1 MA KG CF
BROVACI L OR CHLORDANE. THI S IS THE LOAEST CONCENTRATI ON THAT CAN BE CONSI STENTLY DETECTED. GROUND WATER
WLL BE TREATED UNTI L CONTAM NANT CONCENTRATI ONS ARE BELOW THEI R MCLS AND CONTAM NANTS W THOUT MCLS PCSE LESS
THAN ONE IN A M LLI ON EXCESS CANCER RISK. A ONE IN A M LLI ON EXCESS CANCER RI SK MEANS THAT NO | NDI VI DUAL
WLL HAVE MORE THAN A ONE IN A M LLI ON CHANCE OF DEVELCPI NG CANCER AS A RESULT OF LI VING OR WORKI NG NEAR QU
2. THE PO NT OF COWPLI ANCE FOR GROUNDWATER CLEANUP |'S THE PO NT OF NMAXI MUM CONTAM NANT CONCENTRATI ONS I N THE
GROUND WATER.  THUS, CONTAM NANT CONCENTRATI ONS WOULD HAVE TO BE REDUCED TO LEVELS BELON MCLS IN ALL QU 2
GROUNDWATER SAMPLES.  WHEN THESE GOALS ARE MET, THE SHALLOW GROUND WATER W LL BE AVAI LABLE FOR BENEFI Cl AL
USES.



5.1.2 OOSTS

THE COSTS ASSOCI ATED W TH REMEDI ATI ON OF QU 2 USI NG ALTERNATI VE 6 ARE SHOMN IN TABLE 7. THE TOTAL CAPI TAL
COST OF THE PROJECT | S ESTI MATED AT $305,000. TH S | NCLUDES COSTS OF | NSTALLI NG A GROUNDWATER EXTRACTI ON AND
I NJECTI ON SYSTEM STORAGE TANK, AN Al R STRI PPI NG SYSTEM EQUI PPED WTH A LI QUI D- PHASE CARBON ADSORPTI ON
SYSTEM GROUNDWATER MONI TORI NG EXCAVATI ON, AND COMMVERCI AL | NCI NERATI ON OF CONTAM NATED SO L. | NDI RECT COSTS
FOR ADM NI STRATI ON, ENG NEERI NG AND DESI GN SERVI CES WERE ESTI MATED TO BE APPROXI MATELY $63, 000, WH LE ANNUAL
OPERATI ON AND MAI NTENANCE COSTS ARE ESTI MATED AT $103, 000. THE PRESENT WORTH COST OF THE PROJECT, USING A

FI VE PERCENT DI SCOUNT VALUE, |S ESTI MATED AT $676,000. TH S DCES NOT | NCLUDE ANY COSTS ASSOCI ATED W TH
ADDI TI ONAL MONI TORI NG THAT MJUST BE PERFORVED AS A RESULT OF THE EPA Fl VE YEAR REVI EW

5.2 STATUTCRY DETERM NATI ONS

THE SELECTED REMEDY FOR DDOU CPERABLE UNI T 2 MEETS THE STATUTORY REQUI REMENTS COF SECTI ON 121 OF CERCLA AS
AVENDED BY SARA. THESE STATUTORY REQUI REMENTS | NCLUDE PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT,
COWPLI ANCE W TH ARARS, COST EFFECTI VENESS, UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE, AND PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT. THE
MANNER I'N WH CH THE SELECTED REMEDY FOR DDQU QU 2 MEETS EACH OF THESE REQUI REMENTS |'S PRESENTED I N THE
FOLLOW NG DI SCUSSI ON.

5.2.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY FOR DDOU QU 2 PROTECTS HUMAN HEALTH AND THE ENVI RONVENT THROUGH THE FOLLOW NG ENG NEERI NG
CONTRCLS:

. EXCAVATI ON AND | NCI NERATI ON OF ALL SO L CONTAI NI NG AT LEAST 1 M& KG OF BROVACI L OR CHLORDANE
FROM THE FRENCH DRAI N,

. EXTRACTI ON AND TREATMENT OF ALL GROUND WATER UNTI L CONTAM NANT CONCENTRATI ONS ARE BELOW THEI R
MCLS, OR THE POTENTI AL HEALTH RI SKS ARE LESS THAN 1 X (10-6) FOR CONTAM NANTS W THOUT MCLS.

REMOVAL AND | NCI NERATION OF THE SO L AT QU 2 WLL ELI M NATE THE SOURCE COF PESTI Cl DE AND HERBI Cl DE

CONTAM NATI ON I N THE GROUND WATER AS WELL AS REMOVI NG THE POTENTI AL FOR CONTACT W TH THESE CONTAM NANTS | N
SO L, AND THUS THIS WLL NO LONGER BE A COWLETE PATHWAY. TREATMENT OF CONTAM NATED GROUND WATER AT QU 2 TO
A LEVEL BELON THE MCLS WLL RESULT IN LESS THAN A 1 X (10-6) CANCER Rl SK TO POTENTI AL FUTURE GROUNDWATER
USERS. CURRENTLY, THE CONTAM NANTS IN THE GROUND WATER DO NOT POSE A RI SK TO ANYONE BECAUSE THERE IS NO
COVPLETE PATHWAY TO A GROUNDWATER USER HOWEVER, THERE IS A POTENTI AL FOR A CANCER RISK OF 3 X (10-4) AND A
HAZARD | NDEX CF 200 | F SOVEONE WERE TO BECOVE A GROUNDWATER USER AT A LATER DATE. THE REMEDY WLL NOT

ELI M NATE THE POTENTI AL FOR A GROUNDWATER PATHWAY, BUT I T WLL REDUCE CONTAM NANT CONCENTRATI ONS TO LEVELS
VWH CH WOULD NOT PRESENT A SIGNI FI CANT RI SK. THE SELECTED REMEDY FOR SO L AND GROUND WATER AT QU 2 WLL NOT
POSE AN UNACCEPTABLE SHORT- TERM R SK AND W LL HAVE THE EFFECT OF M NI M ZI NG CROSS- MEDI A | MPACTS.

5.2.2 COVPLI ANCE WTH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

SECTI ON 121(D) (1) OF CERCLA AS AMENDED BY SARA, REQUI RES THAT REMEDI AL ACTI ONS MUST ATTAIN A DEGREE COF
CLEANUP WH CH ASSURES PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT. IN ADDI TI ON, REMEDI AL ACTI ON THAT
LEAVES ANY HAZARDOUS SUBSTANCES, PCLLUTANTS, OR CONTAM NANTS ON SI TE MUST, UPON THEI R COVPLETI ON, MEET A
LEVEL OR STANDARD VWHI CH AT LEAST ATTAINS LEGALLY APPLI CABLE OR RELEVANT AND APPRCPRI ATE STANDARDS,

REQUI REMENTS, LI M TATIONS, OR CRI TERI A THAT ARE "APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS' ( ARARS)
UNDER THE Cl RCUVSTANCES OF THE RELEASE. ARARS | NCLUDE FEDERAL STANDARDS, REQUI REMENTS, CRI TERI A, AND

LI M TATI ONS AND ANY PROMULGATED STANDARDS, REQUI REMENTS, CRI TERIA OR LI M TATI ONS UNDER STATE ENVI RONMENTAL OR
FACI LI TY SI TI NG REGULATI ONS AND THAT ARE MORE STRI NGENT THAN FEDERAL STANDARDS.

CONTROL, AND OTHER SUBSTANTI VE ENVI RONMVENTAL PROTECTI ON REQUI REMENTS, CRITERIA, CR LI M TATI ONS PROMULGATED
UNDER FEDERAL CR STATE LAW THAT SPECI FI CALLY ADDRESS A HAZARDQUS SUBSTANCE, POLLUTANT OR CONTAM NANT,

REMEDI AL ACTI QN, LOCATI ON, OR OTHER Cl RCUMSTANCE AT A REMEDI AL ACTION SI TE. " RELEVANT AND APPRCOPRI ATE"

REQUI REMENTS ARE CLEANUP STANDARDS, STANDARDS OF CONTRCL, AND OTHER SUBSTANTI VE ENVI RONVENTAL PROTECTI ON
REQUI REMENTS, CRITERIA, OR LI M TATI ONS PROMULGATED UNDER FEDERAL COR STATE LAW THAT, WH LE NOT "APPLI CABLE" TO
A HAZARDOUS SUBSTANCE, PCLLUTANT CR CONTAM NANT, REMEDI AL ACTI ON, LOCATI ON, OR OTHER Cl RCUMSTANCE AT A

REMEDI AL ACTI ON SI TE, ADDRESS PRCBLEMS CR Sl TUATI ONS SUFFI Cl ENTLY SI M LAR TO THOSE ENCOUNTERED AT THE SI TE
THAT THEIR USE | S WELL- SUI TED TO THE PARTI CULAR SI TE.

I'N DETERM NI NG WH CH REQUI REMENTS ARE RELEVANT AND APPRCPRI ATE, THE CRI TERI A DI FFER DEPENDI NG ON THE TYPE OF
REQUI REMENT UNDER CONSI DERATI ON, |.E., CHEM CAL- SPECI FI C, LOCATI ON- SPECI FI C, OR ACTI ON- SPECI FI C. ACCCRDI NG TO
THE NCP, CHEM CAL- SPECI FI C ARARS ARE USUALLY HEALTH OR RI SK- BASED NUMERI CAL VALUES WH CH ESTABLI SH THE
ACCEPTABLE AMOUNT COR CONCENTRATI ON OF A CHEM CAL THAT MAY REMAIN IN, OR BE DI SCHARGED TO, THE AMBI ENT



ENVI RONMVENT.  LOCATI ON- SPECI FI C ARARS GENERALLY ARE RESTRI CTI ONS PLACED UPON THE CONCENTRATI ON COF HAZARDQOUS
SUBSTANCES OR THE CONDUCT OF ACTI VI TIES SCLELY BECAUSE THEY ARE | N SPECI AL LOCATI ONS. SOVE EXAMPLES OF
SPECI AL LOCATI ONS | NCLUDE FLOODPLAI'NS, WETLANDS, H STORI C PLACES, AND SENSI TI VE ECOSYSTEMS OR HABI TATS.

ACTI ON- SPECI FI C ARARS ARE USUALLY TECHNCLOGY- OR ACTI VI TY- BASED REQUI REMENTS OR LI M TATI ONS ON ACTI ONS TAKEN
W TH RESPECT TO HAZARDOUS WASTES, OR REQUI REMENTS TO CONDUCT CERTAI N ACTI ONS TO ADDRESS PARTI CULAR

Cl RCUMBTANCES AT A SITE. REMEDI AL ALTERNATI VES WH CH | NVOLVE, FOR EXAMPLE, CLCSURE OR DI SCHARGE OF DREDGED
OR FILL MATERI AL NMAY BE SUBJECT TO ARARS CF RCRA AND THE CLEAN WATER ACT.

THE REMEDI AL ACTI ON PROPCSED, THE HAZARDOUS SUBSTANCES PRESENT AT THE SITE, AS WELL AS THE PHYSI CAL
CHARACTERI STI CS OF THE SI TE AND THE POTENTI AL RECEPTOR POPULATI ON, WERE ALL CONSI DERED WHEN DETERM NI NG WHI CH
REQUI REMENTS ARE APPLI CABLE OR RELEVANT AND APPROPRI ATE TO THE SELECTED REMEDY FOR DDOU QU 2. FEDERAL AND
STATE LAWS5, STANDARDS, REQUI REMENTS, CRI TERI A, AND LI M TATI ONS WERE REVI EMED FCR PGSSI BLE APPLI CABI LI TY TO
THE DDQU QU 2 SITE. A COVPLETE LI ST OF THE POTENTI ALLY RELEVANT FEDERAL AND STATE ARARS IS PRESENTED | N
APPENDI X A OF THE QU 2 FEASIBILITY STUDY REPCRT.

THROUGH CAREFUL REVI EW OF THE ARARS, | T HAS BEEN DETERM NED THAT THE REMEDY SELECTED FOR QU 2 WLL MEET ALL
APPLI CABLE OR RELEVANT AND APPRCPRI ATE PUBLI C HEALTH AND ENVI RONMVENTAL REQUI REMENTS OF FEDERAL CR STATE LAV
THEREFORE, NO SARA SECTI ON 121(D)(4) WAIVER WLL BE NECESSARY. A BRI EF DI SCUSSI ON OF HOW THE SELECTED REMEDY
FOR QU 2 SATI SFI ES THE PRI NCl PAL ARARS ASSCCI ATED WTH THE SI TE | S PRESENTED BELOW

CHEM CAL- SPECI FI C REQUI REMENTS: | N GENERAL, THE CHEM CAL- SPECI FI C ARARS SET HEALTH OR Rl SK- BASED
CONCENTRATION LIM TS I N VARI QUS ENVI RONVENTAL MEDIA. GROUNDWATER QUALI TY ARARS FCOR DDQU QU 2 ARE BASED ON
THE SAFE DRI NKI NG WATER ACT MAXI MUM CONTAM NANT LEVELS (MCLS), THE MAXI MUM PERM SSI BLE LEVELS OF A

CONTAM NANT I N WATER WH CH | S DELI VERED TO ANY USER OF A PUBLI C WATER SYSTEM  MCLS ARE GENERALLY RELEVANT
AND APPRCPRI ATE AS CLEANUP STANDARDS FCR CONTAM NATED GROUND WATER THAT |'S OR MAY BE USED FOR DRI NKI NG
OTHER APPLI CABLE REQUI REMENTS | NCLUDE THE CLEAN Al R ACT, THE OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON
(OSHA) REGULATI ONS, AND THE DEPARTMENT OF TRANSPORTATI ON ( DOT) HAZARDOUS MATERI AL TRANSPORTATI ON REGULATI ONS.
THE STATE OF UTAH PUBLI C DRI NKI NG WATER REGULATI ONS ARE RELEVANT AND APPROPRI ATE TO THE DDQU QU 2 SELECTED
REMEDY. IN ADDI TI ON, THE UTAH GROUNDWATER QUALI TY PROTECTI ON REGULATI ONS ARE APPLI CABLE TO THE SI TE.

POTENTI AL FEDERAL AND STATE CHEM CAL- SPECI FI C ARARS ARE PRESENTED I N TABLES 8 AND 9, RESPECTI VELY.

LOCATI ON- SPECI FI € REQUI REMENTS: THE LOCATI ON- SPECI FI C ARARS SET RESTRI CTI ONS ON REMEDI ATI ON ACTI VI Tl ES,
DEPENDI NG ON THE LOCATION OF A SITE ORI TS | MVEDI ATE ENVI RONS.  THERE ARE NO LOCATI ON- SPECI FI C ARARS
ASSCCI ATED W TH THE SELECTED REMEDY FOR DDOU QU 2.

ACTI ON- SPECI FI C REQUI REMENTS: PERFCRVANCE, DESI GN, OR OTHER ACTI ON- SPECI FI C REQUI REMENTS SET CONTROLS OR
RESTRI CTI ONS ON CERTAI N KINDS OF REMEDI AL ACTI VI TI ES RELATED TO MANAGEMENT OF HAZARDOUS SUBSTANCES,
POLLUTANTS, AND CONTAM NANTS. FEDERAL ACTI ON- SPECI FI C ARARS VWH CH ARE RELEVANT TO THE REMEDI ATI ON

ACTIVI TIES AT DDQU QU 2 | NCLUDE FEDERAL UNDERGROUND | NJECTI ON CONTRCL REGULATI ONS, RCRA LAND DI SPCSAL AND
CLOSURE REGULATI ONS, AND CSHA.  STATE REQUI REMENTS | NCLUDE THE UTAH STATE ENG NEER S REGULATI ONS FCR WELL
CONSTRUCTI ON AND PUMPI NG ACTI VI TI ES, THE UTAH CORRECTI VE ACTI ON CLEANUP STANDARDS PQOLI CY FOR CLEANUP LEVELS,
AND THE UTAH Al R QUALI TY REGULATI ONS. POTENTI AL FEDERAL AND STATE ACTI ON- SPECI FI C ARARS ARE PRESENTED | N
TABLES 10 AND 11, RESPECTI VELY.

TO BE CONSI DERED REQUI REMENTS: | N | MPLEMENTI NG THE SELECTED REMEDY FOR QU 2, DDQU HAS AGREED TO CONSI DER A
NUMBER COF REQUI REMENTS THAT ARE NOT LEGALLY BINDING  TBC REQUI REMENTS | NCLUDE THE FOLLOW NG PROPOSED MCLS:
CHLORDANE (2 UG L); A S 1.2-D CHLORCETHENE (70 UG L); TRANS-1, 2- DI CHLORETHENE (100 UG L): AND
TETRACHLORCETHENE (5 UG L).

5.3 COST EFFECTI VENESS

OVERALL COST- EFFECTI VENESS CAN BE DEFI NED AS THE REDUCTI ON | N THREAT TO PUBLI C HEALTH AND THE ENVI RONMENT PER
DOLLARS EXPENDED ON A REMEDY. THE SELECTED REMEDY FOR DDOU QU 2 IS THE MOST COST- EFFECTI VE ALTERNATI VE
BECAUSE | T PROVI DES THE NMAXI MUM EFFECTI VENESS PROPORTI ONAL TO COST OF ANY OF THE ALTERNATI VES ANALYZED.

5.4 UTI LI ZATI ON OF PERVANENT SCOLUTI ONS

TH S SECTI ON BRI EFLY DESCRI BES THE RATI ONALE FOR THE SELECTED REMEDY AND EXPLAI NS HOW THE REMEDY PROVI DES THE
BEST BALANCE OF TRADEOFFS AMONG ALL THE ALTERNATI VES W TH RESPECT TO THE FI VE SUMVARY BALANCI NG CRI TERI A,
VH CH | NCLUDE:

LONG- TERM EFFECTI VENESS AND PERVANENCE

REDUCTION CF TOXIAI TY, MOBILITY, OR VOLUMVE THROUGH TREATMENT
SHORT- TERM EFFECTI VENESS

| MPLEMENTABI LI TY

casT

arpwdRE



OTHER CRI TERI A | NCLUDE STATE AND COVMUNI TY ACCEPTANCE. A DETAI LED COWVPARATI VE ANALYSI S OF ALL THE
ALTERNATI VES | S PRESENTED | N THE WORKSHEETS PROVI DED | N APPENDI X B OF THE QU 2 FS REPCRT.

OF THE SI X ALTERNATI VES SELECTED FOR DETAI LED ANALYSI S (ALTERNATIVES 1, 2, 4, 6, 7, AND 12), ALTERNATI VES
6,7, AND 12 RATE COVPARABLY W TH RESPECT TO THE FI VE PRI MARY BALANCI NG CRI TERI A AND ARE SUPERI OR TO

ALTERNATI VES 1,2, AND 4. HOMNEVER, ALTERNATIVE 7 (OFF-SI TE GROUNDWATER TREATMENT AND SO L | NCI NERATI ON) RATED
SLI GHTLY LOMNER THAN ALTERNATI VE 6 (ON-SI TE GROUND WATER AND OFF- SI TE SO L | NCI NERATI ON) AND ALTERNATI VE 12
(ENHANCED ON- SI TE GROUNDWATER TREATMENT AND OFF- SI TE SO L | NCI NERATI ON) W TH RESPECT TO | MPLEMENTABI LI TY AND
COsT. BECAUSE ALTERNATI VE 7 WOULD REQUI RE CONSUMPTI VE USE OF GROUND WATER, | T WAS NOT CONSI DERED ACCEPTABLE
BY THE STATE OF UTAH  ALTERNATI VE 6 WAS CHOCSEN OVER ALTERNATI VE 12 BECAUSE | T HAS A LONER COST, AND RATED

H GHER W TH RESPECT TO | MPLEMENTABI LI TY.

THE SELECTED REMEDY FOR DDOU QU 2 UTI LI ZES PERVANENT SCOLUTI ONS AND TREATMENT TECHNOLOA ES TO THE MAXI MUM
EXTENT PRACTI CABLE. | T IS ESTI MATED THAT REMEDI ATION CF SO L AND GROUND WATER W LL BE COWPLETE WHEN THE

5- YEAR REVI EW IS CONDUCTED BY DDQOU. | N CRDER TO ENSURE THE EFFECTI VENESS OF THE REMEDY, MONI TORI NG AND
MANAGEMENT CF THE SI TE WLL BE REQUI RED FOR AT LEAST TWD YEARS ON A QUARTERLY BASI S AFTER REMEDI ATION | S
COVPLETED OR UNTIL FI VE YEARS AFTER THE START OF REMEDI ATI ON, WHI CHEVER IS LATER  THE CONTAM NANT VOLUME I N
THE GROUND WATER W LL BE REDUCED THROUGH Al R STRI PPI NG APPROXI MATELY 50 M LLI ON GALLONS OF CONTAM NATED
GROUND WATER FOR REMOVAL OF ORGANICS. CONTAM NATED SO LS WLL BE | NCI NERATED AND SENT TO A LANDFILL TO
REDUCE MOBI LI TY.

5.5 PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

THE SELECTED REMEDY USES TREATMENT TO THE MAXI MUM EXTENT PRACTI CAL. CONTAM NATED SO LS W LL BE | NCI NERATED,
ELI M NATI NG THE POTENTI AL FOR CONTACT W TH CONTAM NANTS I N THE SO LS AND ELI M NATI NG THE SOURCE CF PESTI Cl DE
CONTAM NATI ON IN THE GROUND WATER. THE OTHER POTENTI AL THREAT 1S | NGESTI ON AND | NHALATI ON OF CONTAM NANTS I N
GROUND WATER. THE SELECTED REMEDY TREATS THE GROUND WATER THROUGH AN Al R STRI PPI NG SYSTEM THAT MAY | NCLUDE
LI QU D PHASE CARBON ADSORPTI ON.

5.6 DOCUMENTATI ON OF NO Sl GNI FI CANT CHANGES

THE PROPCSED PLAN FCOR DDOU QU 2 WAS RELEASED FCOR PUBLI C COMMENT | N JUNE 1990. THE PRCPOSED PLAN | DENTI FI ED
ALTERNATI VE 6, ON-SI TE GROUNDWATER TREATMVENT AND OFF- SI TE SO L | NCI NERATI ON, AS THE PREFERRED ALTERNATI VE.
ALL WRI TTEN AND VERBAL COMMENTS SUBM TTED DURI NG THE COMMVENT PERI CD WERE REVI EWED. THE CONCLUSION OF THI S
REVI EWWAS THAT NO SI GNI FI CANT CHANGES TO THE REMEDY, AS | DENTI FIED I N THE PROPCSED PLAN, WERE NECESSARY.



#RS
RESPONSI VENESS SUMVARY FOR THE RECORD OF DECI SI ON

DDOU OPERABLE UNIT 2
1.0 OVERVI EW

TH S RESPONSI VENESS SUMVARY SERVES TWD PURPCSES: FI RST, | T PROVI DES REGULATORS W TH | NFCRVATI ON ABOUT THE
VIEWs OF THE COWUN TY W TH REGARD TO THE PROPOSED REMEDI AL ACTI ON FOR DDOU OPERABLE UNIT 2. SECOND, I T
DOCUMENTS HOW PUBLI C COMVENTS HAVE BEEN CONSI DERED DURI NG THE DECI SI ON- MAKI NG PROCESS AND PROVI DES ANSVWERS TO
S| GNI FI CANT COMVENTS.

THE PHASE || REMEDI AL | NVESTI GATI ON REPORT AND THE QU 2 FEASI BI LI TY STUDY REPORT AND PROPCSED PLAN WERE MADE
AVAI LABLE TO THE PUBLI C FOR COMMENT FROM JUNE 15 THROUGH JULY 14, 1990. A PUBLIC MEETI NG WAS HELD AT THE
WEBER COUNTY LI BRARY ON JULY 2,1990. AS PRESENTED I N THE PROPOSED PLAN, THE PREFERRED ALTERNATI VE FCR DDQU
OPERABLE UNIT 2 WAS ALTERNATI VE 6, ON-SI TE GROUNDWATER TREATMENT AND OFF-SI TE SO L | NCI NERATI ON.

ONLY ONE COMMENT WAS RECEI VED FROM THE PUBLI C DURI NG THE PUBLI C COMMENT PERI CD AND THE PUBLI C MEETI NG  THAT
COMMENT WAS A REQUEST FOR | NFORVATI ON ON THE PROPOSED SCHEDULE FOR REMEDI ATI ON CF ALL OF THE DDOU CPERABLE
UNITS. THUS, APPARENTLY THE RESI DENTS AND OFFI CI ALS LOCATED IN THE VIC NI TY OF DDOU HAVE NO GBJECTI ONS TO
THE PROPCSED REMEDI AL ALTERNATI VE FOR QU 2.

2.0 BACKGROUND ON COMMUNI TY | NVOLVEMENT

A COMWUNI TY RELATI ONS PLAN FOR DDQU |'S CURRENTLY UNDER REVI EW BY THE REGULATORY AGENCIES. AS PART OF THE
COMMUNI TY RELATI ON PLAN (CRP), | NTERVI EW5 WERE CONDUCTED W TH LOCAL RESI DENTS AND LEADERS AND COUNTY AND
STATE OFFI G ALS DURI NG THE PERI OD FROM JULY 5 THROUGH JULY 18, 1990. THE PURPCSE OF THE | NTERVI EW6 WAS TO
DETERM NE HOW DDOU COULD BEST PROVI DE | NFORVATI ON TO THE COMWUNI TY AND THE NATURE OF COVMUNI TY CONCERNS
REGARDI NG THE DDQU SITE.  OTHER COMMUNI TY ACTI VI TI ES | NCLUDE A PRESS RELEASE AND PUBLI C MEETI NG ASSOCI ATED
WTH THE DDOU QU 2 FS. BASED ON THE PUBLI C | NTERVI EW6 AND COMVENTS RECEl VED DURI NG THE PUBLI C COMVENT

PERI GD, COMMUNI TY | NTEREST | N THE CLEANUP OF DDOU HAS BEEN VERY LOWN W TH FEW COVMUNI TY CONCERNS EXPRESSED.

3.0 SUMVARY OF COMMENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI OD AND DDOU RESPONSE

ONLY ONE COMMENT WAS RECEI VED DURI NG THE PUBLI C MEETI NG AND RESPONSE PERI CD. THAT COMMVENT |'S SUMVARI ZED
BELOW

3.1 LOCAL COMMUNI TY COMMVENTS

1. AT THE PUBLI C MEETI NG A REPRESENTATI VE CF THE OGDEN NATURE CENTER WH CH IS LOCATED ADJACENT TO DDQU TO THE
SOUTH, REQUESTED | NFCRVATI ON ON THE PROPOSED LENGTH OF TI ME FOR COVPLETE CLEANUP OF QU 2 AND WHETHER OR NOT
COVPLETE CLEANUP WOULD OCCUR AT QU 2 BEFCRE THE CLEANUP PROCESS AT OTHER OPERABLE UNI TS WAS TO BEG N

DDOU RESPONSE: DDOU RESPONDED THAT THEY WOULD BE WORKI NG ON ALL FOUR CPERABLE UNI TS CONCURRENTLY. THE
PREDI CTED TI ME FOR REMEDI ATION OF QU 2 | S APPROXI MATELY 3 YEARS, ALTHOUGH THE TI ME REQUI RED FOR REMEDI ATl ON
I'S VERY HARD TO PREDI CT AT TH S STAGE.

3.2 TECHNI CAL COMMVENTS

THE ONLY TECHNI CAL COMMENTS RECElI VED VWERE THE EPA COMMENTS ON THE DRAFT FI NAL FEASI BI LI TY STUDY REPORT FOR QU
2. A RESPONSE TO THOSE COMMVENTS | S PRESENTED BELOW

1. PAGE 2-2. SECTION 2.2.1.3. THE FS DCES NOT DI SCUSS A REVERSAL OF THE VERTI CAL GRADI ENT IN A FUTURE USE
SCENARIO  THI S PGsSI BI LI TY REMAINS A CONCERN.

DDOU RESPONSE: WHI LE A GRADI ENT REVERSAL IS A PGSSI BI LITY, THE PCSSIBI LI TY I S EXTREMELY REMOTE DURI NG THE

TI ME- FRAME | N WH CH THE SELECTED REMEDY | S PROJECTED TO BE COWLETED. HOWEVER, THE POTENTI AL FOR A GRADI ENT
REVERSAL |'S MENTI ONED I N SECTION 1.0 OF THE DECI SI ON SUMVARY. I N ADDI TI ON, LI M TATI ONS ON PUWPI NG RATES OF
MUNI CI PAL VELLS HAS BEEN | NCLUDED AS A PCSSI BLE | NSTI TUTI ONAL CONTRCL | N SECTI ON 4. 3. 2.

2. PAGE 2-9 (NOW2-10), SECTION 2.3.1.6. NO CHANGE WAS MADE | N THE STATEMENT REGARDI NG THE EXTENT CF

TRI CHLORCETHENE ( TCE) CONTAM NATION. G VEN THE LACK OF A CLEAR DOMMWMARD TREND | N THE GROUND WATER
CONCENTRATI ON LEVELS AT QU 2, THE FS SHOULD ACKNOALEDGE THAT THE CURRENT 5 UG L PLUME MAY | NCREASE I N SI ZE
BEFORE REMEDI ES BEG N.

DDOU RESPONSE: TH S HAS BEEN ACKNOALEDGED I N SECTION 3.1 OF THE DECI SI ON SUMVARY.



3. PAGE 207, SECTIONS 2.2.2.3. AND 2.2.2.7. (NONSECTIONS 2.2.4.3. AND 2.2.5.3.) THE TEXT WAS RECRGAN ZED,
BUT THE CONCERN ABOUT CHLORDANE M GRATI ON | NTO THE GROUND WATER WAS NOT ADDRESSED. THE ONLY CHEM CAL FACTOR
MENTI ONED WAS A LABORATORY- BASED PARTI TI ON COEFFI C1 ENT.

RESPONSE: THE TERM "1 MOBI LE" WAS USED | N A RELATI VE SENSE, RATHER THAN THE ABSOLUTE SENSE VWH CH HAS BEEN

I NTERPRETED BY THE REVI EWER. | N OTHER WORDS, CHLORDANE CAN BE EXPECTED TO MOVE AT AN EXTREMELY SLOW RATE.

THI S 1S NOT' CONTRADI CTED BY THE PRESENCE OF CHLCRDANE | N GROUND WATER. THE CRGANI C CARBON PARTI TI ON

CCEFFI C ENT (KOC) VALUE CITED |'S THE BEST | NDI CATI ON, ON A QUALI TATI VE BASI S, OF HOW SLOALY CHLORDANE W LL
MOVE TOMRD GROUND WATER  THE (KOC) VALUE OF 140, 000 | NDI CATES THAT | T SORBS VERY STRONGLY TO SO L W TH ANY
ORGANI C COVPONENT.  THI' S MAY NOT HAVE BEEN TRUE IN THE PAST I F SPILLS IN THE PESTI Cl DE M XI NG AREA | NTRODUCED
CHLORDANE W TH AN CRGANI C CARRI ER SOLVENT.



#TA
TABLE 1

SELECTI ON CF | NDI CATOR CHEM CALS FOR CARCI NOGENI C EFFECTS

MAXI MUM OF NUVBER OF | NGESTI ON
CONCENTRATI ON PCSI TI VES OUT OF SF
COVPOUND MEASURED( 1) 48 SAVPLES M3 KG DAY( - 1)
GROUNDWATER
BENZENE 2.0 X (10-4) 3 2.9 X (10-2)
BROMOFORM 5.4 X (10-3) 2 7.9 X (10-3)
CHLOROFCRM 9.4 X (10-3) 10( 5) 6.1 X (10-3)
1, 1- DI CHLORCETHANE 1.7 X (10-3) 3 9.1 X (10-2)
1, 1- DI CHLORCETHENE 4.0 X (10-4) 2 6.0 X (10-1)
DI CHLOROVETHANE 6.1 X (10-3) 1 7.5 X (10-3)
TETRACHLORCETHENE 7.8 X (10-3) 13 5.1 X (10-2)
TRI CHLORCETHENE 2.5 X (10-2) 19 1.1 X (10-2)
CHLORDANE 4.6 X (10-3) 2(4) 1.3 X (10-0)
DDD 2.0 X (10-5) 1(4) 2.4 X (10-1)
*S0 L

* CHLORDANE 4.5 X (10-2) NA 1.3 X (10-1)



TABLE 1 ( CONTI NUED)

VI GHT OF CARCI NOGENI C
| NHALATI ON SF EVI DENCE | NDEX
COVPOUND (M3 K@ DAY-1) (2) CLASSI FI CATI ON (CONC. X ORAL
(3) SF + 35)
* GROUNDWATER
BENZENE 2.9 X (10-2) A 1.7 X (10-7)
BROVOFCRM NA B2 1.2 X (10-6)
CHLOROFCRM 8.1 X (10-2) B2 1.6 X (10-6)
1, 1- D CHLORCETHANE ~ NA B2 4.4 X (10-6)
1, 1- DI CHLORCETHENE 1.2 X (10-0) C 6.9 X (10-6)
DI CHLOROMETHANE 1.6 X (10-3) B2 1.3 X (10-6)
TETRACHLORCETHENE 3.3 X (10-3) B2 1.1 X (10-6)
TRICHLORCETHENE 1.3 X (10-2) B2 7.9 X (10-6)
CHLORDANE 1.3 X (10-0) B2 1.7 X (10-4)
DDD NA B2 1.4 X (10-7)
saL
CHLORDANE 1.3 X (10-0) B2 1.4 X (10-7)

*  COVPCQUNDS SELECTED AS | NDI CATOR CHEM CALS.

(1) INUNTS OF MJ L FOR GROUNDWATER SAMPLES AND M3 KG FCR SO L SAMPLES.
(2) NOT USED FOR CALCULATI ON OF CARCI NOGENI C | NDEX. | NCLUDED FCR
CALCULATI NG THE CANCER RI SKS | N TABLE 5.

(3) A - HUMAN CARCI NOGEN

B2 - PROBABLE HUMAN CARCI NOGEN

C - POSS| BLE HUMAN CARCI NOGEN

(4) NUMBER OF PCSI TI VES OUT OF 32 SAMPLES.

(5) CHLOROFORM WAS DETECTED I N SI X BLANKS.

(6) CALCULATED AS CONCENTRATI ON TI MES SLOPE FACTOR  NOT Di RECTLY
COVPARABLE TO GROUNDWATER | NDI CES.

NA NOT AVAI LABLE.



TABLE 2

SELECTI ON CF | NDI CATCR CHEM CALS FOR NONCARCI NOGENI C HEALTH EFFECTS

MAXI MUM NUVBER OF | NGESTI ON
CONCENTRATI ON PCSI TI VES OUT OF RFD
COVPOUND MEASURED( 1) 48 SAVPLES M3 KG DAY
* GROUNDWATER
BENZENE 2.0 X 10-4 2 7.0 X (10-4)
BROVOFCRM 5.4 X (10-3) 3 2.0 X (10-2)
CARBON DI SULFIDE 2.0 X 10-4 3 1.0 X (10-1)
CHLOROFORM 9.4 X (10-3) 10( 3) 1.0 X (10-2)
1, 1- DI CHLORCETHANE 1.7 X (10-3) 3 1.0 X (10-1)
1, 1- DI CHLORCETHENE 4.0 X 10- 4 2 9.0 X (10-3)
TRANS- 1
, 2- Dl CHLORCETHENE 1.8 X (10-3) 6 2.0 X (10-2)
as
1, 2- DI CHLORCETHENE 2.0 X (10-1) 20 2.0 X (10-2)
DI CHLOROMETHANE 6.1 X (10-3) 1 6.0 X (10-2)
TETRACHLORCETHENE 7.8 X (10-3) 13 1.0 X (10-2)
1,1
, 1- TR CHLORCETHANE 2.1 X (10- 3) 3(3) 9.0 X (10-2)
TRICHLORCETHENE 2.5 X (10-2) 19 7.0 X (10-3)
CHLORDANE 4.6 X (10-3) 2(4) 6.0 X (10-5)
DDD 2.0 X (10-5) 1(4) NA
DELTA- BHC 1.2 X (10-2) 4(4) 3.0 X (10-4)
ENDCSULFAN | 1.3 X (10-5) 2(4) 1.3 X (10-5)
saL
BENZO C ACI D 6.0 X (10-1) NA 4.0 X (10-0)
BROVACI L 3.7 X (10-3) NA 1.3 X (10-2)
CHLORDANE 4.5 X (10-2) NA 6.0 X (10-5)



TABLE 2 ( CONTI NUED)

| NHALATI ON NONCARCI NOGENI C
RFD (2) | NDEX
COVPOUND (M3 KG DAY) (CONC. X 1/ ORAL RFD + 35
GROUNDVWATER
BENZENE NA 8.2 X (10-3)
BROVOFCRM NA 7.7 X (10-3)
CARBON DI SULFI DE NA 5.7 X 10-5
CHLOROFCRM NA 2.7 X (10-2)
1, 1- DI CHLORCETHANE NA 5.0 X 10-4
1, 1- DI CHLORCETHENE NA 1.3 X (10-3)
TRANS- 1, 2- DI CHLOROETHENE NA 2.6 X (10-3)
O S 1, 2- Dl CHLORCETHENE NA 2.9 X (10-1)
DI CHLOROVETHANE 8.6 X (10-1) 2.9 X (10-3)
TETRACHLOROCETHENE NA 2.2 X (10-2)
1,1, 1- TRl CHLORCETHANE 3.0 X (10-1) 7.0 X 10-4
* TRl CHLOROETHENE 7.0 X (10-3) 1.0 X (10-1)
* CHLORDANE NA 2.3 X (10-1)
* DDD NA NC
DELTA- BHC NA 1.1 X (10-0)
ENDOULFAN | NA 7.4 X (10-3)
saL
BENZOI C ACI D NA 1.5 X 10(5)
BROVACI L NA 2.8 X 10(5)
CHLORDANE NA 7.5 X 10(5)

* COVPQUNDS SELECTED AS | NDI CATOR CHEM CALS.

(1) INUNTS OF M3 L FOR GROUNDWATER SAMPLES AND ME KG FOR SO L SAMPLES.
(2) NOT USED FOR CALCULATI ON OF NONCARCI NOGENI C | NDEX. | NCLUDED FOR
CALCULATI NG THE HAZARD QUOTI ENTS | N TABLE 5.

(3) CHLOROFORM WAS DETECTED | N SI X BLANKS AND 1, 1, 1- TRI CHLORCETHANE WAS
DETECTED | N TWO BLANKS.

(4) NUMBER OF PCsI TI VES QUT OF 32 SAMPLES.

(5) CALCULATED AS MAXI MUM CONCENTRATI ON Di VI DED REFERENCE DOSE.  NOT

DI RECTLY COVPARABLE TO GROUNDWATER | NDI CES.

NA - NOT AVAI LABLE OR NOT APPLI CABLE

NC - NOT CALCULATED

RFD - REFERENCE DOSE



